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Announcing the Consolidation of 


| Air Reduction Sales Company 
| and 


| Davis-Bournonville Company & 


HOUUULLAL UN AT 
HETEEDLET EAU SLDAEDEEAT Uae 


{MANE 








F| On March 17, 1922, final arrangements were 
=| perfected for the amalgamation of Davis-Bournon- 
=| ville Company with Air Reduction Sales Company. 


This means that the combined sales abilities of 
| both companies, as well as their products so long 
| standard in the welding and cutting gas and appa- 
ratus fields, will be at the immediate disposal of 
every oxyacetylene user. 
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It means that research work in oxyacetylene 
apparatus begun by the Davis-Bournonville Company 


at the very dawn of the industry will be carried on 
with new vigor. 
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It means that the justly famous Davis-Bournon- 
ville apparatus and equipment, including the Oxy- 
graph, Radiagraph, Tube Welding equipment, and 
other special devices, will be combined with the 
present Airco line and distributed to the trade through 
the medium of the extensive Airco—Davis-Bournon- 
|= ville service system. 


It means that the BEST of everything that is 
connected with the oxyacetylene industry is now 
being handled by one organization. 


AIR REDUCTION SALES — 


Manufacturers of Airco Oxygen, Airce Acetylene, Airco—Davis-Bournonvil! 
Welding and Cutting Apparatus and cther Airco products 


LALLA EATER 


1140 RRRNMOURAAEAGAT ANAT YOOUT TTT LATE 


PEUVENT 


Hiideltaet! 


WH 


Home Office: 342 Madison Avenue 
New York, N. Y. 
District offices and distributing stations in important industrial 
centers of the country 


tua 


Airco products: Oxygen, Acetylene, Welding and Cutting Apparatus and 
Supplies, Acetylene Generators, Carbide, Nitrogen, Argon 
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What Oxweld has 
done for others— 
Oxweld can do 


for you. 





WORLD’S LARGEST MAKER OF EQUIPMENT FOR OXWELDING AND CUTTING METALS 


1315-22 


ee | 


Oxwelding a g-inch crank shaft broken in three places 


An Ounce of Cure 
Cheats the Scrap Heap 


It would have cost a lot of money, to say nothing of lost weeks, to replace this 


badly cracked nine inch crank shaft. 


The oxwelder’s torch put it back to work —as good as new — in a few days and 
at a trifling cost. 


That is the every-day story of oxwelding—saving time and money wherever 
machines of metal are subject to wear and tear. 


And in production, too, the oxwelding and cutting blowpipes are turning out 
stronger, neater products—quicker and at a great saving. 


In more than fifty cities are stationed Oxweld Service Engineers—why not ask 
to have one of these experts demonstrate how oxwelding and cutting may be 
used in your plant to your profit. There is no charge for such service. 


OXWELD ACETYLENE COMPANY - Newark, N.J.+ Chicago « San Francisco 
Sales Representatives in the Principal Cities of the World 
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CUTTING 


APPARATUS AND SUPPLIES 
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1311 EAST 52% ST. 597 BEAUFAIT ST. 
LOS ANGELES, CAL. DETROIT, MICH. 
1155 THIRD ST. 2920 FIRST AVE.,SO. 
OAKLAND, CAL. SEATTLE, WASH. 


362 PEIRPONT AVE. 3030 HURON ST. 
SALT LAKE CITY, UTAH DENVER, COLO. 





REPRESENTATIVES THROUGHOUT 
THE UNITED STATES 
CANADA AND MEXICO 


























THE MODERN TORCH 
BEARER CARRIES A 





1 SERIO TI PR RCs 


EELS Ee PT OSS eT 


nepneene: $7 [ee 





if 
q 
4 
‘| 
j 
4) 


4 THE WELDING ENGINEER 








of the United States, 
a] 


Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and! 
supplies. Che advertising section includes the principal manufacturers 











ACETYLENE (Compressed in Cylinders) 
Alr Reduction Sales Co. 


Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine o 
Torchweld Equipment Co. 


Commercial Acetylene Supply Co. 
Linde Air Products Co. OC y es er BRONZE FILLER RODS 
— ee Air Reduction Sales Co. 


+ 
ACETYLENE GENERATORS 
Air Reduction Sales Co. e In 
Bastian-Blessing Co. 
Carbic Mfg. Co. 
Davis-Bournonville Co 


Imperial Brass Mfg. Co. 
Metals Welding Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 


Smith's Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 


Carbic Mfg. Co. 
Central Steel & Wire Co. 
Wm. Cramp & Sons 
Electric Arc Cutting & Welding Co 
Burdett Oxygen Co. 
Hauck Mfg. Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Uxweld Acetylene Co. 
Superior Oxy-Acetylene Machines Ce 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Leads 


United States Welding Co. CABLE (For 


) 
Electric Are Cutting & Welding Co 


W : G Electri . 
ALUMINUM FILLER RODS e not only do welding, a Se. 
Red i : rtation Engi ing C 
Air Reduction Sales Co. but supervise the design CARBIDE (Calcium) — 
. ; ; edu Co. 
a Geum & ie and installation of oxy- American ‘Carbolite Sales Co. 
: . P Yarbic Mfg. Co. 
ony Wy BS a Sepals acetylene welding plants; by, 2 
Davis-Bournonville Co. re rt n Idi ma- Shawinigan Products Corp. 
The Imperial Brass Mfg. Co po Oo weiding Standard Carbide Sales Co. 
Senestall dens ‘Oss terial and methods; make gr ree. amma 
on aig Engineering Co. s CARBIDE (Compressed in Cakes) 
Oxweld Acetylene Co. tests on welding appa- Carbic Mfg. Co. 
Serarior, ug nocnvicnt ace. Ce vanity Bape " 
United States Welding Co. ratus or emciency an ygprernsacs pe ey Ete.) 
Nationa arbon 
ALUMINUM FLUX economy. U. 8. Welding Co. 


. . ¢ a 
Air Reduction Sales Co. Nine years experience. 
Burdett Cxygen Co. 


Carta Mier Oe Rochester Welding Works 


Davis-Bournonville Co, 


Cc 


Electric Arc Cutting & Welding Co 


ARBON REMOVING TORCHES 
See “Torches” 


The Imperial Brass Mfg. Co 349 Orchard St, Rochester,N.Y, CAST IRON FILLER RODS AND FLUX 


Hauck Mfg. Co. . 
Hoskins Process Development Co. S. W. MILLER, M. E., Proprietor 
Imperial Brass Co. 

Modern Engineering Co. 











Morey Flux & Chemical Co. 
Oxweid Acetylene Co. 
Superior Oxy-Acetylene Machine ‘o 


BLOW TORCHES (Acetylene) 
Torchweld uipment Co. A : 
United States Welding Co. See “Torches” 
BOOKS (Relating to Welding) 


ALUMINUM SOLDER The Welding Engineer 


Alr Reduction Sales Co. Bilectric Arc Cutting & Weiding Co. 
Burdett Oxy 
Liberty Welding Co. BRASS AND BRONZE FLUX 


Air Reduction Sales Co. 
ANNEALING FURNACES Berdett © Co. 
‘arbic g. Co. 
Buffalo Dental Mfg. Co. 
General Electric Co. Se SS... 


Co, 
The Imperial Brass Mfg. Co 
APRONS (Asbestos) 


Air Reduction Sales Co. 

Atlas Foundry Co. 

Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 

Carbic Mfg. Co. 

Central Steel & Wire Co. 
Chicago Steel & Wire Co. 

Wm. Cramp & Sons 

B. Dieden Co. 

Electric Arc Welding & Cutting Co 
Davis-Bournonville Co, 

Iiauck Mfg. Co. 

International Oxygen Co. 

Modern Engineering Co. 

North Buffalo Hardware Foundry. 
The Imperial Brass Mfg. cv 
Oxweld Acetylene Co. 

Imperial Brass Mfg. Co. 

Page Steel & Wire Co. 

John A. Roebling’s Sons Co. 
Smith’s Inventions, Inc. 

Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 


United States Welding Ce. Transportation Engineering Corp. 
Chicago Bye Shield Co Oxweld Acetylene Co. United States Welding Co. 
Electric Arc Cutting & Welding Co. Smith’s Inventions, Inc. 
Vt aa-£. a 
ASBESTOS GLOVES Universal Oxygen Co. Air Reduction Sales Co. 


Air Reduction Sales Co. 
Burdett Oxygen Co. BRASS SPELTER WIRE 
fpecal Monae bate. Co Air Reduction Sales Co c 
Universal Oxygen Co. Univ ye 
Torchweld Equipment Co 
ASBESTOS SHEET PAPER 


Air Reduction Bales Co. BRAZING OUTFITS 
Burdett Oxygen 
Carbie Mfg. Co. Alexander Milburn Co. 


Lm oe Oxy-A lene Machbins Co : ; Co. . Co, 
United States Welding Co. i i hee 


Carbic Mfg. Co. 
Imperial Brass Mfg. Co. 


UTTING RODS (Elec. Arc) 
Electric Arc Cutting & Welding Co. 


ERS 
Wm, Wharton, Jr., & Co. 


ELECTRIC ARC WELDING OUTFITS 


Electric Are Welding & Cutting Co. 
Electric Co. 


General 

W. M. Price Co. 

Lincoln Elec. Co. 

i Weldrode Co. 
estinghouse Blev. & Mfg. Co. 











lave aie 


ee Se cS Ce eee 


cn Ape ire 


hy dew bb tia eerie a. 


Sind eh WEB : 


' 





ee Sa caaean Sa Oe ee 


THE WELDING ENGINEER 5 


||SERVICE PLANTS 


Buffalo, N. Y. “ae er 
846 Main St. WAN PES NP; 


Chicago, Ill. ™ PROCESS. 
1522 Michigan Ave. 











Minneapolis, Minn. 


14 No. 9th St. 






ay New York, N. Y. 


OF sane 355 W. 57th St. 
Cleveland, Ohio ; Vem «Cy Pi 
ae 1 y . ttsburgh, Pa. 
6529 Euclid Ave. 3 SOERS 5102 Baum Blvd. 
Milwaukee, Wisconsin Over 500 Licensee Representations San Francisco, Calif. 
18 Martin St. Throughout the World. 116 Hyde St. 


L. LAWRENCE & COMPANY 


Originators of Lewrendh Scored Cylinder Process 


Beware of Imitators 


Home and Licensee Office: 
292 Halsey Street NEWARK, NEW JERSEY 





Repairs to Scored Cylinders by Lawrence 
Patented Process are permanent and guaranteed 
for the life of the motor. 





Shop licenses obtainable. Write for particu- 
lars and prices today, as someone may be ahead 
of you. 


Distributors of De Luxe Light Weight Gray 
Iron Pistons, Rebco and Hi-Speed Rings and 
Wrist Pins. 
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ELECTRODE HOLDERS 


Electric Are Welding & Cutting Co. 

General Biectric Co. 

Quasi-Arc Weldtrode Co. 
Transportation Engineering Corp. 


LYTIC OXYGEN la HY DBOGER 


ELECTRO 
GENERATING EQUIPME 
Burdett Oxygen Co. 
International Oxygen Co. 
Universal Oxygen Co. 


FILLER RODS (Swedish Iron) 
Air Reduction Sales Co. 
Bierman-Everett Fdy. Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
Wm. Cramp & Sons 
B. Dieden Co. 
Electric Are Cutting & Welding Co. 
Davis-Bournonville Co. 
Hauck Mfg. " 
Modern Engineering Co. 
The imperial Brass Mfg. Co. 
Oxweld ony it 
Stee re 
a ce Oxy-Acetylene Machine Co. 
Transportation Engineering Corp. 


FILLER RODS (Tobin Bronze) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 

Central Steel & Wire Co. 
Bierman-Everett Fdy. Co. 
Carbic Mfg. Co. 
Davis-Buurnonville Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Acetylene Co 

Page Steel & Wire Co. 
Superior Oxy-Acetylene Machine Ce 
Torchweld Equipment Co. 
United States Welding Co. 


FILLER RODS (Vanadium Steel) 


oe Fetus wx Co. 
urdett Oxygen 
Bierman-Everett Fay. Co. 
Carbic Mfg. Co. 

Central Steel & Wire Co. 
Universal Oxygen Co. 

Wm. Cramp & Sons 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Uxweild Acetyiene Co. 
Reid-Avery Co. 

Torchweld Equipment Co. 
Superior Oxy-Acetylene Machine Ce 
United States Welding Co. 


VIREPROOF PLASTIC 


National Carbon Co. 
U. 8. Welding Co. 


FLUE WELDERS (Electric) 
General Electric Co. 


FLUXES 


Air Boteses, ~~ Co. 
Carbic Mfg. 

Imperial bears Mfg. Co. 
Modern Engineering Co. 
Smith’s Inventions, Inc. 


FURNACES (Annealing) 
Buffalo Dental Mf«. Co. 
Geist Mfg. Co, 

Genera! Electric Co. 
Hauck Mfg. Co. 


PREHEATING FURNACES 
Buffalo Dental Mfg. Co. 
Hauck Mfg. Co. 
a rial Brass Mfg. Co. 
ern Engineering Co. 
} nn Oxy-Acetyiene Machine Co 
GAS BURNERS (Preheating) 
Air Bednetiens Sales Co. 
Geist Mfg. C 
Superior Oxy-Acotylone Machine Co 
anon Oxygen Co. 


U. 8. Gauge Co. 

GENERATORS (Oxygen or Hydrogen) 
Burdett Oxygen Co. 
International Oxygen Co. 

GLOVES (Welders Asbestos) 


Burdett Oxygen Co. 
Carbie Mfg. Co. 
Chicago Bye Shield Co. 
Davis-Bournonville Co. 
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GRINDING MACHINES 
N. A. Strand Co. 
Transportation Engineering Corp. 
Wodack Electrical Tool Corporation. 
HARDENING FURNACES 
Buffalo Dental Mfg. Co. 
General Electric Co. 
Hauck Mfg. Co. 
HOUSE (Oxygen and Acetylene’ 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Buffalo Dental Mfg. Co. 
Carbic Mfg. Co. 
vavis-Bournonville Co. 
International Oxygen Co. 
imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Uxweld Acetylene Co. 
Smith’s Inventions, Inc. 
superior Oxy-Acetylene Machine Co 
Torchweld uipment Co. 
United States Welding Co. 
HOSE UNIONS 
Air Reduction Sales Co. 
Bastian-B Co. 


Carbic Mfg. Co. 

Fidelity Brass Mfg. Co. 

K-G Welding & Cutting Co. 

Hauck Mfg. Co. 

Imperial Brass Mfg. Co. 
international Oxygen Co. 

Smith’s Inventions, Inc. 

Superior Oxy-Acetylene ‘Machine Co. 
Torchweld Equipment Co. 


HYDROGEN 

Burdett Oxygen Co. 
Products Association 

International Oxygen Co. 


HYDROGEN 
Burdett Oxygen Co. 
International Oxygen Co. 
Universal Oxygen Co. 


ENE PREHEATING TORCHES 

Air Reduction Sales Co. 

Carbic Mfg. Co. 

Geist Mfg. Co. 

Hauck Mfg. Co. 

The Imperial Brass Mfg. Co. 

Imperial Brass Mfg. Co. 

Modern Engineering Co. 

uxweild Acetylene Uo. 

Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 
NEEDLE VALVES 

Air Reduction Sales Co. 

pareett Oxygen Co. 


Federal Brass Lys 
General bb Eqpt. Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & "Cutting Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld uipment Co. 
NITROGEN 
Air Reduction Sales Co. 
Linde Air Products Co. 
OIL BURNERS (Preheating) 
Air Reduction Sales Co. 
Carbic Mfg. Co. 
Geist Mfg. Co. 3 
The Imperiai Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 
OXY-ACETYLENE CUTTING MACHINKS 
Davis-Bournonville Co. 
bay ay oe (Compressed in Cylinders) 
Air Reduc<ion cone Co. 
Burdett Oxygen Co. 
Compressed Gas Corporation. 
Gas Products Ass’n 


International gen Co. 
The Linde Air ucts Co. 
Swift & Co. 


OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 
Burdett a SC Co. 


Products 
International Sone Co. 
Universal Oxygen Co. 


TING FURNACES (Artificial or 


PREHEA 
Geist Mfg. Co. 
Natural Gas and Oil Fuel 
Imperial Brass Mfg. Co. 
PRESSURE GAUGES 
Air Reduction Sales Co. 
Bastian & Blessing Co. 
Burdett Oxygen Co. 
castes Mfg. Co. 
ville Co 
Fidelity Brass Mfg. Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Metals Welding Co. 


Federal Brass Works 
Hauck Mfg. Co. 
Fidelity Brass Mfg. Co. 
{[nternational Oxygen Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
Metals Welding Co. 
Modern Engineering Co. 
Uxweld Acetyiene Co. 
Smith’s Inventions, Inc. 
or ~Acetyiene Machine Co 
Torechweld u!pment Co. 
United States Welding Co. 
REGULATING VALVES (Hydrogen) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Burdett Oxygen Co. 
Federal Brass Works 
Fidelity Brass Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Alexander Milburn Co. 
Modern Engineering Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Co 
Smith's Inventions, Inc. 
Torchweld Equipment Co. 


REGULATING VALVES (Oxygen) 

Air Reduction Sales Co. 

The Bastian-Blessing Co. 

Carbic Mfg. Co. 

Federal Brass Works 

Imperial Brass Mfg. Co. 

Smith’s Inventions, Inc. 

AND 





Transportation Engineering Corp. 


SCORED CYLINDERS 
L. Lawrence & Co. 


SEAM WELDERS (Electric) 
General Electric Cu. 


SOLDERS 
Liberty Welding Co. 


TORCHES (Oxy-Acetyl ] 
Cutting) xy-Acetylene Welding and 


Air Reduction Sales Co. 
The Bastian-Blessing Co. 
Carb’ 


Burdett Oxygen Co. 
Davis-Bournonville Co. 
Federal Brass Works 
Fidelity Brass Mfg. Co. 
Compressed Gas Garperation. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Metals Welding Co. 
Modern Engineering Co. 
Cxwald Acetylene Co. 
Prest-O-Lite Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld uipment Co. 
United States Welding Co. 


by (Oxy-Hydro; 
Gea y gen Welding and 


Air on OR Sales 
The Bastian Mlesine Se. 





Texas Headquarters for Welding 
and Cutting. The Best Equipped 
Plant in the State. 


Southern Welding & Machine Co. 
212-14 College Street 


San Antonio, Texas 





Burdett Oxygen Co. 
ye a Gas Corporation. 
Davis-Bournonvilie Us 


International Oxygen Co. 
Fg Imperial Brass Mfg. Co. 

K-G Welding & Catting® “Co, 
Metals Welding C 


Oxweld Acetylene 

Superior Ory-Acetylene Machine Co 
Smith’s Inventions, Inc. 

Torchweld Equipment Co. 

United States Welding Co. 


TANK ons (Oxygen and Ace: 


lene 
Air Reduction Sales Co. 
Compressed Gas Corporation. 
Fidelity Brass Mfg. Co. 
International Oxygen Co. 
Metals Welding Co. 

Smith’s Inventions, Inc. 
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Electric Arc Cutting & Welding Co. ae S ee oo. Superior io ae ae Co 

j International Oxygen Co. = Inventions, Inc The Imperial Brass y ee 

Hf Imperial Brass Mfg. Co. Superior Gup-hastyions Machine Co Torchweld Equipment 

a Torchweld Equipment Co. U. 8. Ga Co. 

aiatbemn Socohweld Maukoaant Co. THERMIT WELDING : 

United States Welding Co. etal & Thermit Corp. b 

Carbic Mfg. Co. SBUULATING VALVES (Acetylene) TORCHES (Gasoline and Kerosene Prehe! 2 

§ Chicago Bye Shield Co. Air Reduction Sales Co. -» # : 

fe Mfg. Co. The Rastian-Blessing Co. Air luction Sales Co. ES. 

t Modern Engineering Co. Burdett Oxygen Co. Buffalo Dental Mfg. Co. z 

&! Quasi-Arc Weldtrode Co. Carbic Mfg. Co. Carbic Mfg. Co. ‘ 

i Transportation Engineering Corp. Davis-Bournonville Co. The Imperial Brass Mfg. Ce. a 


ry 
oe 


+ 
ee 


A Sign ama 





“a an Ay eae thee 


prticse 


vey 


nanan 


yril, 

















—s 
wo 
nw 

La) 


THE WELDING ENGINEER 


UNION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 

ll regular commercial sizes are car- 

ried at each of Union Carbide Sales 

Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 


31% in. x 2 in. (Lump) 
2 inex % in. (Egg) 
14in.x % in. (Nut) 

Y% in. x 1/12 in. (Quarter) 


For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pi¢ces of Acetylene 
generating apparatus designed for 


the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, Ill. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 





ALABAMA ye agp 
MAM... cceccceces 1916 Morris Ave. 
rete. Seebetabee ov ks &. omy oy 
Montgomery....+-+-+++> 114 N. erry " 
<r ARIZONA a a 
Phoenix.....eesss2-%5 . entra ve. 
‘ ARKANSAS 
Ft. Smith. . cdsvcwsceces- 123 S. Ninth St. 
CALIFORNIA 083 # ny 
Fr@Bn0.. .cccccccccccccceeseces 
fn AngeleS......+-+s+e6. 639 Gibbon St. 
BACTAMOREC. 0c cccccccccvescceed 217 O 8t. 
San Diego......++-+- Seventh and J Sts. 
San Francisco..........+-- Balfour Bldg. 
COLORADO 
Denver...... Nineteenth and Wazee Sts. 
CONNECTICUT 
Hartford... cccsesescces 412 Trumbull St. 


DISTRICT OF COLUMBIA 
Washington........ 501 Second St., N. E. 
FL IDA 


OR 

SRGROE VINE «00:0 0 .9,0:c 000.0480 13 Cedar St. 
TAMPA. .ckuseersatdcovess 805 Tampa St. 

GEORGIA 
MUIR «<0 4: sawk oes 0 bile P. O. Box 1594 
Savannah, Sommpee Canal, S. of Bay St. 

Box 78 

ILLINOIS 
Chicago..... 122 So. Michigan Boulevard 
Danville. .....ccccesseseseee-Sll Oak St. 
DOGCAUU . . - vse ead ede 1338 W. William 8t. 
Bast St. Legit sce cede vcce 700 Broadway 


Phones Bell-Bridge 320, 
Kinloch-St. Clair 320 
Marion..315 S. Granite St., P. O. Box 747 


Monmouth........... 124 E. Archer Ave. 
ss Sere 100-110 Edmund S8t. 
Phones Main 700-701, Interstate 7000 
Quincy...... 313 Delaware St., Phone 220 
Springfield..........1801 Washington St, 
Streator..... seveeeess-702 East Elm St. 





INDIANA 
Evaneville......ccecsceces 1601 Illinois St. 
Fort WYRE. ...-ccccevess 2216 Broadway 
Indianapolis..... 110-112 S. Alabama St. 


Phones Bell-Main 2410, 
Independent 27-474 





Terre Haute..........- 921 Wabash Ave. 
IOWA 
Davenport. ......cccsese 118 Harrison 8t. 
Des Moines.......... Third and Elm Sts. 
Dubuque....... 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
Ottumwa..... 207-9-11 S. Washington St. 
Sioux City..925 Fourth St., P. O. Box 398 
Waterloo.......... 1209 East Fourth St. 
KA) 8 
PROBUS: 6. oc. cc ewews 109 W. Third St. 
eee 154 N. Fifth St. 
Wichita....Douglas and Sycamore Aves. 
P. O. Box 961 
KENTUCKY 
ANON .cccccescces eccceseeccesseceees 
Lowiavill@...osccesctanes 126 EB. Main St. 
Middlesboro....... 1701 Cumberland Ave. 
LOUISIANA 
New Orleang.........+.-. 4124 Toulouse St. 
Portiand...... 11 Exchange St 
Baltimore.... 19 E. Lombard 8t. 
Cumberland....53 Third Nat'l Bk. Bldg. 
Salisbury... Mill St., Opp. Fulton Station 
MASSACHUSETTS 
Sorinafield ....ccctsaseon ++.» Napier St. 
Wereeeter .. ..ccceseduenee 15 Federal St. 
MICHIGAN 
Detroit...... Federal and Junction Aves. 
Grand Rapids..500 Shawmut Ave., N. W. 
Hancock......... First Nat'l Bank Bldg. 
Iron Mountain...... 513 Stephenson Ave. 
BOMEMOG. cc ccccccas 172 South Water St. 
Muskegon.......... 303 W. Western Ave. 
Saginaw..... 1830-1840 N. Michigan Ave. 
Sault Ste. Marie......... Cocecescesccece 
MINNESOTA 
Minneapolis..........- .- 334 N. First St. 
Phones Nicollet 7121, 

Tri City- Aer 38634 
Virginia... ...:cs2.ssknee 13 Chestnut St. 
issiseierT 
Vicksburg.......... 312 Washington St. 
MISSOURI 
Reneae City. ...¢..as .1422 St. Louis Ave. 
St, SOROPR. .. 0c 920 Sixth St., Sta. ‘‘A.” 
eee (See East St. Louis, Ill.) 
NEBRASKA 
ere at 9-11 Jones St. 

U inion Sta. 
NEW JE JERSEY 
CE . nk ocncaa West and Clinton Sts. 
Ss ve ksbeoas 251-55 Ridgewood Ave. 
NEW YORK 
Cl) Se eee o+eee-2108 Third. Ave. 
BINGRAMtOR. « o..6 cheer sue --21 Jarvis St. 


Phones Long Distance 467, 
York State 210, wy 2450 


Se ae 1336 — St. 
Geneva...... xchange St. & R. R. Place 
ooo ag PPP rT Beye weeces 
eee ee 11 New York Ave. 
Kingston..... O'Neil St., Near Broadway 
wingers, Walle 1... civesscudeces 
Poughkeepsile..........sss06 — ‘Smith ‘st. 
and N. Y., N. H. & H. R, R. Tracks 
a ctwesvis 135 Hote! St. 
Watertown... .cccccvsecess 438 Court St. 


Waite 3% is sb ebeens 22-23 Main 8%. 
NORTH emp 
Cee, 2 a ss -eueneewen 205 W. First St. 
Wilmington. 000 6h e RRM 13 N. Front St. 
eee P. O. Box 140 
NORTH DAKOTA 
PI. 0 ev cee Fifth St. and Second Ave. 
OHIO 
BEINGS. Sco vcccnse Factory and Moore Sts. 
Canton........ 618 Mulberry Road, 8. B. 
Cincinnati..67 Plum 8t., Phone Main 682 
Cleveland........ 601 The Citizens’ Bldg. 
NS 2 nde ctseeevend 310 Dublin Ave. 
DENG + 40e00cceewke 812-828 E. First St. 
Ee id 6a oe 5 oe beeen 338 East High St. 
Mansfield...40 West Third St., Phone 69 
Steubenville...... 324-343 N, Seventh St. 
ZO bebe 60s + veawsseurs 414 S. Erie St. 
Youngstown..... Jones and Brittain Sts. 
Serre Main and 2nd Sts. 
OKLAHOMA 
McAlester. ~....ssceeseseesS N, Main St. 
Oliahemarss. i disciten 4 West Park Place 
Wes vStd-e0Gn 6 eanae i-11 N. Boulder St. 
peneete. ~ 

POPUIANG Si sss owdncass 


5th and Hoyt Sts. 
NIA 


DOR VEE ick ccs ct acsecvnsen 
DuBois....Weber Ave. and Franklin St. 
East Greensburg..Clark and George Sts. 
eS er ee 1426 Chestnut St. 
Harrisbure@. «<i. skce scans 26 S. Tenth St. 
Johnstown, Messenger St. and B, & O. R.R. 
Pitts bc coca cccecesen 

xvas 1202 Chamber of Commerce Blag. 


Potteville....Railroad and Sanderson St. 
Scranton........ Penn Ave. and Vine St. 
Shamokin......... Fifth and Walnut Sts. 
Williamsport....... Canal and Court Sts. 


SOUTH CAROLINA 
Charleston..3 N. Liberty St., Phone 2716 


TENNESSEE 

CRACtAROOGR .. ccc rcctete 
.627 Volunteer State Insurance Blag. 
Knoxville.......... 426 West Depot Ave. 
are. 671 South Main St. 
Nashville........ 105-107-109 Broadway 

TEXAS 
WOR ¢5 004t-ae hee Wood and Market Sts. 


El Paso..First and Kansas wins Phone 50 

.Baker and Cedar Sts., P. ©, Box 1214 

San Antonio.............-115 Medina St. 

Waco..Thirteenth & Mary Sts., Phone 28 
UTAH 


Salt Lake City..108 W. Second South St, 
VIRGINIA 


Lynchburg......<++. 1324 Commerce 8t. 
BESS 5 5-00 0:0.0u eee -. 513 Front St, 
Oe 18th and Cary Sts. 
WEST VIRGINIA 
ETE ee ---195 Roanoke St. 
Charleston. . Broad St. and K. & M. R. R. 
Elkins....... Railroad Ave. and First St. 
Fairmont ....ssesece : 
Huntington. ..Seventh “Ave. ‘z ‘Bighth st. 
Morgantown. i eeaan 178 Clay St., Phone 20 
Wheeling........ 48rd and McCulloch St. 
WASHINGTON 
Seattle. .cesese 508 Westiake Ave., North 
Spokane. .162 So. Post St., Phone Riv-96 
WISCONSIN 
Le Cromee.....ccese Front and King Sts. 
Madison....... .. 518-19 Williamson 8t. 


Milwaukee 120 Jefferson St. 
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CQOeTlD lL 
Welding Rods 








Made from a distinctive wrought iron of great purity and 


possessing unique welding qualities. Furnished in different 
grades for Gas or Electric Arc Welding, in coils and cut 
to length, and in Bare Finish, Coppered or Flux Coated. 


Full particulars, prices and samples on request. 





Manufactured by 


CHICAGO STEEL & WIRE CO. 


103rd Street & Torrence Avenue, Chicago, Ill. 

















tlauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Oxweid Acetylene Co. 
fhe Prest-O-Lite Co. 
Supester Oxy-Acetylene Machine Co. 
United States oe Co. 
Westinghouse Electric & Mfg. Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co 
International Oxygen Co. 
Modern Wingineering Co. 
Prest-O-Lite Co. 
—— Inventions, Inc. 

perior Oxy-Acetylene panto Co. 
The Imperial Brass Mfg. 
Torchweld Equipment Co. 


TRUCKS (Cylinder Carriers) 


Air Reduction Sales Co. 

The Bastian-Blessing Co. 

Burdett Oxygen Co. 
Davis-Burnonville Co. 

The Imperial Brass Mfg. Co. 
Modern Engineering Co. 

Buperior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 

United States Welding Co 


VALVES (‘For Oxygen Cylinders) 
Air Reduction Sales Co. 
Burdett Mfg. Co. 
International Oxygen Co. 


WELDING APPARATUS (Electric) 


Electric Arc Welding & Cutting Co. 
General Electric Co. 
Lincoln Elec. Co. 
sone aee Weldtrode Co. 
M. Price Co, 
Wiainateen Elec. Mfg. Co. 


WELDERS’ GLOVES 


Air Reduction Sales Co. 
Carbie Mfg. Co. 

Chhago Eye Shield Co 
Electric Arc Cutting & Welding Co. 
International Oxygen Co, 
The Imperial Brass Mfg. Co. 
Transportation Engineering Corp. 


WELDERS’ GOGGLES 
Air Reduction aoe Co. 
Burdett Oxygen C 
The Imperial Brass Mfg. Co. 
Chicago Eve Shield Co 
International Oxygen Co. 
Modern Engineering Co. 
Quasi-Are Weldtrode Co. 
Transportation Engineering Corp. 
WELDERS MASKS 
Chicago Eye Shield Co. 


Electric Are Welding and Cutting Co 
General Electric Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp 
WELDING RODS AND WIRE 
Air Reduction Sales Co. 
Atlas Foundry Co. 
Electric Arc Cutting & Welding Co 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
Carbic Mfg. Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Chicago Steel & Wire Co. 
The Imperial Brass Mfg. Co. 
Tnternational Oxygen Co. 
Managanese Steel Forge Co. 
Metals Welding Co. 
Modern Engineering Co. 
North Buffalo Hardware Foundry. 
Oxweld Acetylene Co. 
Page Steel & Wire Co 
Quasi-Are Weldtrode. Co. 
Reid-Avery Co. 
John A. Roebling’s. Sons Co. 
Torchweld Equipment Co 
Transportation Engineering Corp. 
WELDING ROD HOLDERS 
Cc. Sorensen. 
WIRE AND CABLE (Asbestos Insulated 


Central Steel & Wire Co. 
D. & W. Fuse Works, General Electrix 


ALPHABETICAL INDEX TO ADVERTISERS 


‘ 


Air Reduction Sales Co.......... Front Cover 
American Carbolite Sales Co.............. 45 
SE IE EI So oc sc céccenseusduuses 49 
B 
Bastian-Blessing (o.. The... ........... 30-21 
Bierman-Everett Fdy. Co.............«s.+. 5 
The Ruckeye Welding & Sup. Co.......... 58 
Buffalo Dental Mfg. Co..............esc00 15 
Burdett Mfg. Co........ 43 


eR Perr eee 
Central Steel & Wire Co 
Chicago Eye Shield Co.... 
Chicago Steel & Wire Co 
Commercial Acetylene Supply Co 


Compressed Gas Corporation............. t 


a ES SS ee er 14 
D 

NS I ME ee UL GG yee s cece di aeuee 55 
Kc 

Electric Arc —eoee & Cutting Co....... 58 

Mveratay Bale’ Ge. v. Fie es oe. ow 8 ". 56 

¥ 

PeG@etal Brass Works. ......cedivccccccces 15 
a 

Gas Tank Recharging Co................. 49 





RS ee es re 49 

Gemerel MIGCtTIO GOs oo cc. wc cle cees 

Gas Products ASSN... ....6 cece eee eee euee 13 
H 

Hauck Manufacturing Co..........+--.««. 51 

Hoskins Process Development Co......... 58 
1 

Imperial Brass Mfg. Co......-...-sessee0- 58 

International Oxygen Co...........seeeees 16 
K 

K-G Welding & Cutting Co...........-.«.++.- 51 
L 

Linde Air Products Co..........+++-+++e0s 18 

TAncoin Wiectric Co... 1.1.2... cece ccnccees 10 

L. Lawrence & Co..... Sieeee 6b sbetanene >. & 
M 

Metais Welding Co..........csssssevvewes 53 

Morey Flux & Chemical Co............44++ 58 

Modern Engineering Co.........--+.s000+4 15 

Thomas B, Morris Co......... wege ree 55 
N 

Matiemel  Cagham 2GCo. . via os oo dis bbe ees eeces 16 

North Buffalo Hardware Foundry......... 58 
Vv 

Oxweld Acety'tene Co...... 2... cece eccceee 2 

Wee Beeel B Wie CO. «. 2... cc ccccseests 47 

The Prest-O-Lite Co. Inc........--..sesee 39 

W.-MOMOGHGS PeISS CO... ccc ccceccccneete 55 


Quasi-Are Weldtrode Co........ 


pe a eee 
Rochester Welding Works.. ...... 
Roebling, John A., Sons, Co...... 


C, Cet Fie obs so see es. 
Superior Oxy-Acetylene Machine Co 
Southern Weldine Machine Co. 
Shawinigan Products Corporation 
Smith’s Inventions, Inc.......... 
Standard Carbide Sales Co., Inc.. 
WW. Ac CR as webs ic ceess. 
Pc LN ee ae 


Torchweld Equipment Co..... 
Transportation Engineering Corp. 


U 


ee Carbide Sales Co.......... 
S. Gauge Co 
United States Welding Co...... 


w 


Westinghouse Elec. Mfz. Co...... 
Wm. Wharton, Jr., & Co., Inc.. 
Wodack Electric Tool Corporation. 
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| Swift 
Quality and Service 


The efficiency of the cutter and the welder 
is materially improved by the use of Swift’s 
Oxygen and Hydrogen. 


The purity of these gases is essential in the 
production of a high standard of work and a 
maximum speed of operation, and both of these 
Swift products are subjected to exacting tests 
that insure a uniform purity of better than 99.5%. 


The wonderful system of service with which 
Swift & Company caters to the nation’s needs 
is at your command. It protects you from the 
costly delays of long distance shipping; for in 
whatever part of the country you may be 
located, we can supply you with Oxygen and 
Hydrogen in any quantities you may require, 
and at the time that you need them. 


Swift’s 
Pure Oxygen and Hydrogen 


(Better Than 99.5% Pure) 


Swift & Company, 
U.S.A. 




















































THE WELDING ENGINEER 


More Work and 
Better Profits for 


Commercial Welders 


The installation of a Lincoln Arc 
Welder means more work and bet- 
ter profits for the commercial weld- 
ing shop. 


Many jobs which could not be done 
at all by other methods can be done 
by arc welding. 





This gas tank costs only 4% to % as much t 


Any job can be done at lower cost, | make by arc welding as it did by. acetylene 
thus enabling the welder to get a 
better profit or to secure profitable 
work against stiff competition. 


A Lincoln Arc Welder will prove 


a paying investment. 





“Link up with Lincoln” 





These radiators made by welding pipe cost $2.06 
each by acetylene welding and $1.00 by Lincolr 


Arc Welder. 
nd 6 
This Standard Lin- e CoO n ectric CO 
coln Motor operated . 
over 3 years under 
pp tamas neater General Offices and Factory, Cleveland, O. 


The Lincoln Electric Co., of Canada, Ltd., Toronto-Montrea! 





BRANCH OFFICES: 


New York City Detroit Boston 
Buffalo Columbus Charlotte, N. C. 
Cincinnati Pittsburgh Minneapolis 


Chicago Philadelphia London, England 





«ot Chea RN AE NAA ae 








pril, 1922 THE WELDING ENGINEER 


‘ cOMNBREMAZ 
ACETYDENE ° \ 


ae fazer 
, donee ts 
5482 pleeis — ae ’ MA be 
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Petree 


in 
Car load lots, 

Truck loads, or 
Single Cylinders 














Whatever your Acetylene Gas requirements may be, 
let us quote you. Outline your gas consumption 
and our prices will be promptly furnished. 


Do you understand our free 
loan cylinder plan? If not, 
we are glad to explain. 


Supplied in the following sized cylinders: 


10 in. x 30 in. size - 125 cu. ft. capacity 
PAO oni? - Po Sy Bes 7 
| Sih o Sin - 275 ft. 


Commercial Acetylene Supply Co. 


Main Office: 80 Broadway, New York City 
542 S. Dearborn St., Chicago 
Atlanta, Ga, Boston, Mass. Toronto, Ont. 


East Deerfield, Mass. Los Angeles, Calif. Aurora, II, 
San Francisco, Calif. Bound Brook, N. J. W. Berkeley, Calif. 
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ESTINGHOUSE 
ELECTRIC 


Cumulative Experience 


Our experience as designers of electrical equipment dates back to the day when electri: 
lights were a luxury and when electricity was struggling for a place in the sun 
Westinghouse was a pioneer in electricity and its uses. Part of the knowledge a 
cumulated during these years of experience is found in the design of Westinghouse 
Arc Welding Equipments. 

There is a special scheme of field connections and a separate exciter that improves 
the stability, ease of striking the arc, and which assists the operator to consistently 
obtain sound welds. 

The motor and generator used on these equipments are STANDARD. They are a 
reliable as the name Westinghouse in electrical design and construction. 

Westinghouse Bulletin No. 7149 and No. 1826A describe this equipment in detail 
Write our nearest office for them. ; 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 
Offices in all principal American Cities 
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Did you ever stop to think that there is more involved in buying oxygen than the price? 

Have a chemist test the purity of the oxygen you are using, then buy on the basis of purity, in- 
stead of price. If you do this you will find that the quantity of oxygen used will be materially 
less, and you will have less freight to pay. 

When contracting stipulate that any oxygen delivered to you shall test 99% pure, or higher, for 
purity is the most important factor in connection with the use of oxygen. A variation of 1% will 
make as much as 15% difference in the quantity used. 

If you are not now using electrolytic oxygen send your next order to the nearest plant listed 
below, and be convinced. 








é CALIFORNIA MANITOBA OREGON 
California Compressed Gas Co., Los Auto-Lite Gas Co., Ltd., Winnipeg The Portland Oxygen-Hydrogen Co., 
Angeles MICHIGAN Portland 
California Compressed Gas Co., Oak- Burdett Oxygen Co. of Detroit, Detroit PENNSYLVANIA 
land Michigan Ox-Hydric Co., Muskegon Burdett Oxygen Co., Philad 
COLORADO National Oxygen & Machinery Co., (plants at Chester and Norristown) 
Colorado Compressed Gas Co., Denver Detroit Burdett Oxygen & Hydrogen Co., 
GEORGIA MINNESOTA Pittsbur: h, Pa. 
Standard Gas Products Co., Atlanta Commercial Gas Co., Minneapolis National Oxygen Co., Erie 
ILLINOIS mga ENNESSEE 
Acme gen Co., Chicago Burdett Oxygen Co., Chattanooga 


Burdett ygen & Hydrogen Co., 


Electrox Co., Peoria 
National Oxygen Co., Chicago 
Swift & Co., Chicane 

INDIANA 
Indiana Oxygen Co., Indianapolis 
Logansport y Co., Logansport 


Bettendorf Ox “agg di Cc 
y y en o., 
Bettendorf eer a 
Kentuck on taon Hy dre c 
en y en-Hydrogen Co., 
Louisville ia e 
LOUISIANA 
Louisiana Oxygen Co., Inc., New 
leans 


Kansas City Oxygen Gas Co., Kansas 
City (two plants in Kansas City) 
St. Louis Oxygen Co., St. Louis 
MONTANA 
Mountaineer Welders’ Supply Co., 
Butte 
NEBRASKA 
The Balbach Co., Omaha 
OHIO 
The Clarke Chemical Co., Wickliffe 
The Gas Products Co., Columbus 
The Ohio Electrolytic Oxygen Co., 
Cincinnati 
OKLAHOMA 
Burdett Oxygen Co. of Oklahoma, 
Oklahoma City 


Burdett Oxygen Co. of Texas, Fort 
Worth 
Magnolia Gas Products Co., Houston 
UTAH 
= Compressed Gas Co., Salt Lake 


ity 
Whitmore Oxygen Co., Salt Lake 


City WASHINGTON 
Washington Compressed Gas Co., 


Seattle WISCONSIN 
Universal Oxygen Co., Sheboygan 
Wisconsin Oxygen-Hydrogen Co., 
Kenosha 
BRITISH COLUMBIA 
Compressed Gas Co., Ltd., Vancouver 


Gas Products Association 
801 Marquette Bldg. 


Chicago, IIl. 
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WELDING ROD. 


Parsons’ Manganese Bronze Rolled Welding Rod 


the Strongest Bronze Made 


for high-fire Brazing and Oxy-Acetylene 
Welding of Malleable Iron or Bronze and 
Brass castings assure a faultless, flawless job. 
This is another example of the “Cramp” stand- 
ard of quality. This scientifically perfected 
metal is the result of long years of experience. 
Its fine physical properties make it especially 
suitable for welding purposes. 








The William Cramp & Sons Ship & Engine Building Co., Philadelphia 





\1 


A strong weld of fine close grain and exceed 
ingly tough texture is always the result wher: 
Cramp’s Welding Rods are usesd. 


We can also furnish Welding Rods of Cramp’s 
Cast Iron, Cramp’s Copper Covered Iron 
Cramp’s Vanadium Steel, Cramp’s Draw: 
Aluminum, Cramp’s Cast Aluminum, Cramp’s 
American Iron and Soft Brass Brazing Wir: 








We furnish and will be glad to estimate 
on all kinds of brass and bronze castings. 














* 
S 











— 





s~_ hose who have enjoyed 
— long’ association with 


CANADIAN CARBIDE 
have always assumed high 
standards of performance 
We are confident that if 
not already among the 
users of <*> > 


CANADIAN CARBIDE 
the Gay willcomewhen you 
of More Gas per => 





SHAWINIGAN PRODUCTS CORPORATION 549 McCORMICK BLDG. CHICAGO 


110 WILLIAM STREET NEW YORK 
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Clean and Quick 
Method of Brazing 


B. D. M. Co.’s No. 101 Gas Brazing Stand for tool 
rooms or manufacturing purposes, has two powerful 
gas blowpipes which are adjustable in any direction. 
The substantial iron frame carries also an air drum 
and necessary connections as illustrated. Equally 
effective for a small piece of soldering, or for a 
heavy job of brazing requiring both blowpipes and a 
built-up fire-brick backing. Price $45.00. Catalog 
“Sn. ae be had for the asking, tells all about it. 


Also about our line of preheating blowpipes and 
blowpipes for repairing Automobile Radiators 


Buffalo Dental Mfg. Co. 


Buffalo, N. Y. 




















— <"| MULTI-SEAT REGULATORS 
) ECo have four seats instead of one, 
but cost no more. 


Write for prices and start to reduce your costs 
— NOW. 











Modern Engineering Company 
23rd and Walnut Streets : . St. Louis, U. S. A. 





Federal Regulators 
Help SELL Your Torches 


100% Efficient 


Cheapest in the End 








Improve 
Your 
Torches 
By Using 
“‘Federal”’ 


Regulators 


“Ask for 
Catalog” 





FEDERAL BRASS WORKS 


3100 SOUTH KEDZIE AVENUE, CHICAGO 














Wanamaker Coated Electrodes 


FOR 


ARC WELDING 
(‘Gis 


Pi We AS 
WANANALAKER 





Reduce your labor costs. 
Reduce your current costs. 
Reduce your electrode material costs. 


Increase your production. 
Increase the operators’ efficiency. 
Increase the quality of your welds. 


Write for details. 


The new Tecor Specialties Bulietin describes 
the WANAMAKER COATED ELEC- 
TRODES, also a complete line of welding ac- 
cessories. 


Write for it today. 


Transportation Engineering Corporation 
200 FIFTH AVE., NEW YORK, N. Y. 
608 SOUTH DEARBORN ST., CHICAGO, ILL. 
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“Easy Picking” 


When you compare the Smith No. 
6 welding and cutting torch with 
any other torch on the market you'll 
find it easy to pick the one you want. 


Smith No. 6. Six torches in 
one makes a good workman 
better and enables even a 
novice to do better. 


In justice to yourself you ought 
to make us prove it. 


Write Department “B.”’ 


Six torches in one for the 
price of one. 


Se 







SMITH’S 


INVENTIONS 
INCORPORATED 


Minneapolis, Minn. 


] 


Exclusive Manufacturers of Oxy-Acetylene 
Welding and Cutting Equipment 


Distributors 


Campbell Iron Co., St. Louis, Mo. 

Electric Appliance Co., Chicago, IIL. 

Omaha Welding Co., Omaha, Nebr. 

Omaha Baum Co., Omaha. 

Master Sales Co., Omaha. 

Bonniwell Calvin Iron Co., Kansas City, Mo. 

Holter Hdwe. Co., Spokane, Wash. 

2 Supply Co., Chattanooga, Tenn. 

. Bi Nang. agg | & a Co., i ae Tex. 

Williams we. Co., eapolis 

oe wore, —— S s ~ Ce : > 

oung ann Supp O., 

Tiler Barker Gov Notte Vasc eae 
r Mercan °. it e > 

Seattle Oxygen Co., Seattle, Wash. 

Waterhouse Lester Co., San Francisco, Calif. 


Shadbolt oyd Iron Co., Milwau Wis. 
T Rubber & Supply Co., Atlanta, 
me & Smelter Supply Co., Salt Lake City, Utah. 






































Columbi 

lumbia 

Round Welding Carbons 
Welding Carbon Plates 


Welding Carbon Paste 
Welding Carbon Flour 








Our welding carbon 
products are designed 
especially for weld- 
ing operations 





NATIONAL CARBON CO., Inc. 
Cleveland, Ohio 


San Francisco, Calif 


o> Rie 
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be 2 stag PBS For Es : OW me ne 
, SAVES MONEY 
THE PUREST OXYGEN :4ves to 


Does Better Work 


GAS CONSUMERS MUST CONSIDER 


EFFICIENCY in cutting and welding operations 
ECONOMY in the application 
QUALITY in the finished work 
Pure Oxygen and Pure Hydrogen as produced by the /. 
O. C. System are VITAL FACTORS. in such conside- 
rations. Over a score of /. O. C. System Commercial 
Plants are ready to supply your requirements from the 
following points: 
Atlanta, Ga. Indiana Ind. Pittsburgh 


Boston Louisv Portland, Ore. 
Buffalo Hoboken, N. J Salt Lake City 
Chicago Ken Wis. Tariffville, Conn 
Cleveland Minneapolis, Minn. Toledo, Ohio 
College Point, N. Y. Newark, N. J. Toronto, Canada 
Dayton, Ohio New York City Tulsa, Okla. 
Davenport. Ia. Omaha, Nebr. Washington 
El Paso, Texas Peoria, Ill. Niles, Ohio 
- 
International Oxygen Co. 
' Newark, New Jersey 
London New York Paris 
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Burns Brighter Lasts Longer 


Ye ERIE NS ae ST a CNS MRR 


Pride of Workmanship 


Satisfaction ina jobwell doneiswhat makes 
so many welders and cutters insist 
upon using Standard Carbide. 


Far a clean, swift job, 


ar, 


a i a I NN SA 


Standard Carbide is the carbide to use. Standard 
Carbide is clean, pure carbide and produces a 
steady, even flow of pure acetylene. There are 
no impurities to clog the generator and cause the 
flame to flicker or die at a critical moment. 


SSS 


For keeping down costs, 


\ \ 
\ 


Standard Carbide commends itself to up and 

coming contractors. It lasts longer because of 

its perfect purity. It costs the same as other 

carbides. Put it up to your efficiency man. If 

it lasts longer, and costs the same—it really costs 
less in the end, doesn’t it? 


72 


S 
— 
4 
% 
vy" Z 
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Good workmen demand good tools, 


and the carbide that produces the wonder-work- 
ing acetylene flame is the chief tool of the cutter 
or welder. So if you want your jobs well done, 
give your skilled workmen “tools” to be..proud 


Alw hed i 
of—give them the best—give them Standard biti dru ae 
Carbide. 





ee 
, a es is - eaten tnnatet ae . 
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$3 


Ask your dealer for Standard Carbide, in the big 
blue steel drums, or, 


Standard Carbide Sales Co., Inc. 


Western Office Main Office 
457 Conway Building, Chicago, III. 15 West 37th St., New York City 


wrile for further information 
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Concerning Oxygen Purity 


The LINDE standard of purity is more than a matter of mere figures. It 
is three fold: 


A minimum purity of 99%. 


LINDE plants are in fact producing oxygen of a purity sub- 
stantially in excess of 99%. : 


A uniform purity. 


Painstaking care to produce oxygen that can always be de- 
pended upon to produce uniform results. 


An assured purity. * 


A system of quadruple checking and inspection that not only 
gives a continuous control of purity during production, but which 
finally proves the thoroughness of production control. 


The efficiency of LINDE OXYGEN fully satisfies the demands of the largest 
and most exacting users in America. 


No oxygen user, large or small, should close an arrangement for oxygen supply 
without first securing 1922 prices from the nearest LINDE District Sales Office. 


For Your Convenience—Distributing Stations at every important industrial center. 
At Your Service—District Sales Offices in these cities: 


ATLANTA BOSTON BUFFALO CHICAGO 
CLEVELAND DALLAS DETROIT MILWAUKEE 
NEW YORK PHILADELPHIA PITTSBURGH ST. LOUIS 
SAN FRANCISCO 


THE LINDE AIR PRODUCTS COMPANY 
Carbide and Carbon Building, 30 East 42nd Street, New York 


THE LARGEST PRODUCER OF OXYGEN IN THE WORLD 
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STANDARDS FOR TESTING WELDS 


Prominent English Authorities on Welding Discuss 
the Desirability of Adopting Certain Test Standards 


PAPER entitled, “The Desirability of Standardization in 
Aca Testing of Welds,” by F. M. Farmer, of New York, 
as read about a year ago before the Institution of Mechanical 
Engineers, London, by Mr. William H. Patchell, vice-presi- 
dent of the I. M. E> Mr. Farmer’s paper discussed substan- 
tially the same test standards as those recently published in 
the form of a report of the Committee on Testing Welds, of 
the American Welding Society. There was considerable in- 
teresting comment on this paper at a meeting in London, 
February 18, 1921. 

Brig.-General R. K. Bagnall-Wild, C. M. G., C. B. E., said 
the author was a brave man to tackle the subject of inspection 
of welds. This had, so far as he was aware, never been thor- 
oughly discussed in England, and he hoped that the discussion 
would be of value in ventilating the subject. He would con- 
fine his remarks to commercial testing only, testing under 
bulk production, and to the use of welded thin sheet, tubes 
and metal fittings for aircraft. In reading through the paper 
he had been struck by the fact that the tests to be imposed 
were tests of special pieces, in other words, the testing of the 
ability of the workman who was going to put his very best 
work into the test-pieces and not the testing of the welds 
under ordinary commercial production. It might be asked 
how could that be done, and, as a matter of fact, he was 
bound to say he did not know. In aircraft work, welds were 
not used where the part was subject to direct tensile stress 
or to shear. The only useful method of testing he had dis- 
covered was to test the actual part, that was, to select and 
destroy a certain percentage of finished articles and make a 
test-piece cut therefrom. 

In the material tests he noted the composition was given, 
and he regarded that as of great importance, but would sug- 
gest that the percentage of nickel should be specified in the 
composition. He had had experience of failure with some 
sheet steel. It would not weld. It was ordered as an ordi- 
nary carbon-steel, but it was found eventually that the scrap 
used in making that steel contained a percentage of nickel. 
Nickel had to be down to practically 0 per cent or, at the 
worst, only a trace. With regard to the mechanical test, he 
noticed that the author did not say whether his test-piece was 
tested as cast, that is, as welded, or whether it was subse- 
quently normalized. That was most important, and should 
be stated in the specification. He himself would prefer it to 
be normalized. 

Then again, the author machined his weld. So far as thin 
material was concerned, it was quite impossible to get any 
test result representing the finished article if the skin was 
machined off. The bending test was a good one and he him- 
self had used it right throughout the war. The stress-rever- 
sals test, he suggested, was hardly a commercial one; it was 
very useful, but he would substitute for it an ordinary impact 
test in commercial testing. With regard to the author’s ref- 
erence to the angle of the V; that ought to be most carefully 
considered when tests were being made, and should be re- 
corded every time. 

To guarantee safety, so far as possible, the selective scheme 
was essential, that is, destroying one part in a certain per- 
centage according to the importance of the finished article. 
\ most useful test was to saw the part up longitudinally, etch 

with picric or nitric acid, and examine the surface. That 

aS especially necessary, not so much with regard to the 

‘terial in the weld itself but with regard to what had hap- 
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pened to the material in the neighborhood of the weld. 

Mr. R. S. Johnson (Lloyd’s Register of Shipping) said that 
the first case of any repairs to vessels classed with Lloyd’s 
Register being effected by welding occurred in 1906, al- 
though the practicability of welding by the electric arc proc- 
ess had been demonstrated many years before that time. The 
satisfactory nature of these early repair jobs had led to the 
permanent establishment of the art of welding in the engi- 
neering world, and its field of application was rapidly extend- 
ing with the increase of knowledge and experience of the sub- 
ject. In 1917 welding was in a suffi;ciently advanced stage 
to warrant the possibility of its being applied to the struc- 
tural members of a vessel, and it was realized by Lloyd’s 
Register that more information should be obtained regarding 
the physical properties of welding and welding material, 
before the introduction of welding in place of riveted work, 
in a structure subject to alternating stresses, could be ap- 
proved. Experiments for the purpose of ascertaining the ulti- 
mate strength of welded connections had already been carried 
out at Washington and by the British Admiralty, with very 
satisfactory results, but they were quite inadequate so far as 
a general standardization of welding tests was concerned. 

The tests arranged and carried out by Lloyd’s Register 
were very similar to those recommended by Mr. Farmer, and 
they had been fully described by Sir Westcott Abell, K. B. E., 
in his papers read before the Institution of Civil Engineers 
and the North-East Coast Institution of Engineers and Ship- 
builders. So far as mechanical tests were concerned, the only 
practical import they held for the structural engineer was the 
evidence they gave of the properties possessed by the welded 
joint when stressed up to the elastic limit, or it would per- 
haps be more accurate to say, within the working limits of the 
material used. Ultimate strength was only of value as a 
rough test, while the measurement of the yield-point and of 
the total elongation was entirely misleading, because of the 
fact that the weld formed such a small portion of the length 
of the specimen over which these items were measured. The 
ultimate elongation of-a welded specimen was considerably 
less than that of the unwelded plate, and the reason for this 
was that at high stresses (exceeding the elastic limit) the 
welded material was much less ductile than ordinary mild 
steel and broke abruptly, without flow of the meta! and with- 
out a gradual contraction of area at the point of fracture. 

In the experiments carried out by Lloyd’s Register, the 
average ultimate elongation measured over a distance of 8 
inches was found in the case of a plain piece to be 29 per cent, 
for a longitudinal weld 12 per cent, and for a transverse weld 
8 per cent. The measurement of the reduction in area at the 
point of fracture had no practical value, because in most stand- 
ard systems of welding it was found that the test-piece broke 
clear of the weld. The author attached considerable import- 
ance to the value of the bending test. In the tentative regu- 
lations and tests required by Lloyd’s Register for the approval 
of welding systems, no bending test was included, and this 
was in view of the results obtained from a series of cold- 
bending experiments. The specimens were 18 inches in length 
by 3 inches in breadth, and were bent over a block having a 
diameter equal to three times the thickness of the plate. 
Tests were made with plates ranging from % inch to 1 inch 
in thickness and with the apex and the base of the weld ar- 
ranged alternately uppermost. As was expected there was 
considerable difference in the angle of bend in the two cases 
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at which the specimens fractured, depending upon which end 
of the weld was uppermost. In the % inch and 1 inch plates, 
the average differences in the angle of bend were found to 
be 14° and 5° respectively. The best angle of bend at which 
fracture occurred in the % inch plates was 87° and for the 1 
inch plate 234°, whereas similar test-pieces of plain plate 
cut from the plates from which the welded samples were 
made were found in all cases to submit to an angle of bend 
of 180° without fracture. It would, therefore, be unreasonable 
to include a bending test in any regulations framed for the 
purpose of testing the merits of a system of welding. It 
could also be concluded from the results of these bending 
tests that the angle at which the V was cut in the origina’ 
plate, would have considerable effect upon the angle of bend 
at which fracture would occur. 


The author stated that in structures where vibration was 
always present, fatigue tests were of great importance; espe- 
cially was this so from a shipbuilder’s point of view; but for 
general purposes, giving due consideration to the experience 
gained of bending tests, it would be more reasonable under 
his system of numerical evaluation to assign a value of 2 to 
the fatigue tests and certainly not more than 1 to a bending 
test. In such a structure as a ship, it was of extreme import- 
ance that welded joints should be able to withstand continued 
alternating stresses, and a series of rotary tests were for this 
reason required by the Rules of Lloyd’s Register. The tests 
were similar to those recommended in the paper, but Mr. 
Farmer’s machine appeared to be unnecessarily heavy and 
complicated. The machine devised by the staff of Lloyd’s 
Register for this purpose was in accordance with the sug- 
gestions of Dr. W. Mason, A. M. I. Mech. E., of the Uni- 
versity of Liverpool. 


A further test, not included in the paper but required by 
Lloyd’s Regulations, was one of impact. It was found that in 
some early cases of welding when the run was struck by a 
hammer, pieces of the welding material became loose, and in 
testing a system it was therefore considered advisable to in- 
clude some test that would give an indication of the brittle- 
ness of the weld. It was found that welded plates could with- 
stand impact with a considerable degree of success; a %-inch 
plate arranged on supports 4 feet 6 inches apart and raised 18 
inches from the ground sustained two successive blows of 4 
cewt. dropped through 12 feet, giving a deflection of 12 inches 
without any signms of fracture in the weld; and in no case had 
any failure occurred under this test. 


Since the completion of the tests of 1918, the Committee of 
Lloyd’s Registtr had continued their researches into the ques- 
tion of electric welding and for their information Dr. Mar- 
chant, of Liverpool University, had carried out a most ex- 
haustive series of experiments with a view to ascertaining 
the electrical conditions under which welding should be car- 
ried out and, if possible, to determine the electrical proper- 
ties of the electrode. An automatic welding machine was 
devised to enable the welding to be carried out in a per- 
fectly definite way to secure comparable results in respect of 
variations in current and voltage. Various types of electrodes 
were used, and by means of an oscillograph, photographic 
records were obtained showing the variation in voltage and 
amperage during the process of welding. From the results 
obtained, it would appear that the current and pressure were 
much steadier when the electrode was positive than when it 
was negative, but there was not sufficient difference to justify 
the use of such a method as a means of comparing electrode 
qualities, nor did it appear that the electrical conditions in the 
circuit during the process of welding could be used as a cri- 
terion of the soundness of the welded joint. 


A second series of experiments had the object of finding 
out whether the method of controlling the current used for 
the arc had any effect on the quality of the welded material. 





April, 


Two pairs of plates were welded by hand, the current :: 
case being controlled entirely by resistance, and in th: 
case largely by reactance. The result of fatigue and + 
tests carried out on these specimens showed that the { 
strength and character of the metal deposited at the w 
joint were not seriously affected by the nature of the . 
and pressure regulating arrangements. Dr. Marchant als 
voted much time to the development of the design of 
paratus which would enable faulty places in a weld to | 
tected, and had constructed a tester which might be 
for determining faults in a weld or cracks in a flat plat: 
Mr. E. R. Dolby said he wished to offer two or three \ 
of reminiscence and to ask a question. He was driving 
the embankment in a hansome cab one day and saw thx 
of Charing Cross station suddenly fall in; they were not : 
people, he thought, who saw that accident. The result 
probably a great many members knew, was due to the b: 
ing of the welded joint of a tie-rod. A short time ago lh 
the interesting experience of seeing some sections cut thr 
the defective welded portion of that very tie-rod; it was ; 
44% inches in diameter and there was a hole as larg: 





’ hen’s egg right through the welded section. When rea 


the paper the question arose in his mind: Would any pr: 
have discovered the defect in that tie-rod at the tim: 
shortly after, it was made? He could see no prospect, 

what had been said in the paper, of any test being mad: 

would have proved the unsoundness of that rod. 

Captain David Richardson, R. A. F., said it would prob 
be of interest to the members to know what had previc 
been done in the way of standardization in the testing 
welds. At the Congrés International des Méthodes d’Es: 
held at Zurich in 1895, a method of verifying the qualit 
welds was proposed. In 1912 the Bureau Central de !’Acet 
lene and Soudure Autogéne of Nuremberg offered a priz: 
1,500 marks for the best solution of the following questio: 
“In what manner may the presence of oxide inclusions, un 
welded portions, and the burning of the metal be discove: 
in an autogenous weld without damaging the line of welding 
There were twenty-six entries, none of which were satis! 
tory, and of which five gave possible lines of development. Th > 
application of electrical and magnetic methods had proved to a : 
possess serious difficulties. The electrical resistance method 4 
of determining the presence of cracks was dealt with in 
article in the Revue de Métallurgie of January, 1913. At t! 
present time the Office Central de l’Acetylene of France wer - 
engaged in a.series of official tests for establishing methods o! 
testing welds. 

With regard to the paper, it was interesting to note that th 
American Bureau of Welding was a product of the war, and 
practically the whole of the programme, of which the pape: 
represented one item, was only fixed at the latter end of 1920 
The Emergency Fleet Corporation formed a Welding Com- 
mittee, which comprised representatives from England. With 
the close of the war, when the government withdrew from th: 
activities created by it, the American Welding Society was 
formed to carry on the work. From this emerged the Amer- 
ican Bureau of Welding, the functions of which were to ¢s- 
tablish and standardize the facts, to conduct researches and 
to furnish a sound basis for an industry which was bound 
to become of the first magnitude. The standardization 0! 
testing welds was only one of the items in the programme 
He was of the opinion that some of the other items were 
much more important at the present time, for instance, t!: 
standardization of welders and equipment. The necessity fo 
elaborate tests which, in many cases, were of little real value, 
would disappear with well trained and conscientious welder: 
The practical test of a weld was the character and training 0! 
the man who made it. 

The value of tests on welds was often negatived by the 
procedure followed. A specimen weld was generally take: 
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chined or turned up, thus frequently eliminating one of the 
st serious defects of welds, namely, lack of penetration. 
th reference to the bending test, he had found that this 
ts was of great value in training welders, but the bending 

; not applied as shown in the diagram. The question of 

eliminary tests on the materials, which in the case of oxy- 

etylene welding would include a blow-pipe test, was very 

, portant. In view of the enormous value of examining 

ids in situ, he forcasted that the development of X-ray ex- 
smination would lead to its establishment as one of the chief, 
‘f not the chief, method of examining and testing welds. He 
had found that simple etching tests were of great value. 

Dr. B. P. Haigh agreed that it was most desirable that 
some method should be found for testing finished welds in 
structures; but as no convenient method was at present avail- 
able for this purpose, it was necessary to rely on tests on spe- 
cial samples. As the author had stated, much depended on the 
proficiency and integrity of the individual welder. He thought 
that only two sets of standards were really important, namely, 
(1) Shop-tests to ascertain when a welder had attained a 
reasonable standard of proficiency, and (2) a series of stand- 
ard tests for specifications. He did not doubt that research 
would continue to look after itself in the matter of standards. 

The tensile test could no longer be regarded as a sufficient 
criterion of strength, particularly when the results were given 
as percentages of the strength of the plates. Having had an 
opportunity of testing a series of twenty welds produced by 
the Kjellberg process, he had found that not one of these 
broke through or near the weld. 

With regard to fatigue tests, which the author wisely rec- 
ommended for specification purposes, he did not think the 
type of machine described in the paper was the most suitable. 
In any rotating-beam test, the results depended unduly on 
the. metal at the outside. Whereas a test-piece with a large 
flaw near the centre might give good results in such a test, 
the presence of only a slight flaw near the outside would give 
a poor test result. It was greatly to be preferred that the 
stress should be uniformly distributed across the full sec- 
tion, as well as along a considerable length. He had obtained 
very successful results with a machine that fulfilled these re- 
quirements and worked, moreover, with a much higher fre- 
quency of reversal, thereby reducing the time required for the 
completion of a test. He deprecated the author’s statement 
that fatigue tests were necessarily arbitrary; the limiting 
fatigue stress could be measured with very great accuracy in 
a suitable machine. The figure suggested by the author as a 
standard fatigue strength appeared to be suitably chosen. In 
a series of tests on Kjellberg welds, more than half the num- 
ber of test-pieces had withstood over five million reversals’ 
with stresses over 10 tons per square inch. 

Although the author had mentioned the impact test among 
the headings under commercial tests, no standards had been 
suggested. As the impact test often revealed brittleness in 
welds that gave good results in other respects, that omission 
was an important one. The Izod test was a simple and prac- 
tical one, and deserved careful consideration for welding work. 
[t could be recommended as a shop test, and appeared prefer- 
able, for this purpose, to the bending test described by the 
author. The Izod test always broke the test-piece, so that the 
fracture could be examined; a matter of great importance 
since the characteristic appearances of tough and brittle metal 
vere now well known. Another excellent shop test was the 
torsion test, carried out by twisting a sample composed wholly 
of added metal. By measuring the number of turns obtained 
n, Say, 100 diameters, and observing the uniformity of twist 
‘long the length, it was possible to form a very reliable opin- 
n of the degree of proficiency attained by any individual 
velder, working under specified conditions, as in “overhead” 

rk. It was not unreasonable to expect thirty complete 

‘ns on a length of 100 diameters. 


lor photomicrographs, a magnification of 100 diameters was 
not the most instructive for studying welds, although it was 
suitable for general purposes. At this magnification, all welds 
appeared more or less alike, and the characteristic features 
that made for toughness or brittleness were not clearly in- 
dicated. 

Dr. T. E. Stanton, C. B. E., member of council, said he 
quite agreed with the other speakers who insisted on the 
value of the impact test. In a weld the heat treatment of the 
metal was very severe, and he thought there might often be 
set up in the neighborhood of the weld a form of brittleness 
which could not be detected by any other mechanical test 
but the impact test. He also agreed with the speaker who 
said that the standardization of the welder was equally neces- 
sary. If it were possible to get some sort of examination 
which a welder could undergo, it would be a very good thing. 
He believed that, during the war, ex-service men were taken, 
who had had no training, and in six weeks were turned into 
efficient welders. In South Wales the other day he had seen, 
in welding gas-cylinders for high pressures, that every welder 


had his own little stamp, and when he made a weld he stamped» 


it so that it might be identified, and this practice, he thought, 
might also be adopted. 

The president thought that Dr. Stanton’s view was to test 
the welder not the weld. 

Major J. Caldwell said the author had referred to the ab- 
sence of welding standards of any kind in America. Al- 
though comprehensive welding tests had been undertaken in 
the United States, they were invariably carried out by weld- 
ing enthusiasts, or on behalf of large users or prospective 
users of the process. The result of the former were not suit- 
able for intelligent comparison of materials and workmanship, 
whilst for obvious reasons the latter had to be considered 
confidentia] and withheld from competitive parties interested 
in the manufacture and supply of the electric welding mate- 
rial and apparatus used. During the war many of the latter 
tests were communicated to this country, and he was glad to 
have the opportunity of acknowledging the useful purpose of 
certain unbiased and careful investigations carried out on 
behalf of his company by Mr. E. B. Katte, chief engineer of 
the New York Central Railroad Company. The Wirt Jones 
tests represented an attempt at standardization on the part 
of the Welding Committee of the Emergency Fleet Corpo- 
ration of the United States Shipping Board, but those tests 
were not convincing, because no attempt was made to stand- 
ardize the operation and the method of executing the work. 
He was justified in making those remarks because he was one 
of the original members, and represented the Admiralty on the 
American Welding Committee. In this country we have been 
more fortunate in standardizing tests of welded joints. The 
testing of electric welds had engaged the practical attention 
of the Admiralty and Lloyd’s Register of Shipping during the 
last three years, with special reference to shipbuilding use. 
Both those bodies had found no difficulty in adapting to welds 
the methods which they had developed during many years for 
testing materials and the reliability of workmanship in ship- 
building. 

It was doubtful whether there was any great advantage to 
be gained by standardizing the size of test-pieces. The size 
necessary to test a weld under conditions approximate to 
those in use might vary very considerably. For example, for 
butt or lap welds in ship plates or similar structures, it was 
more representative to use a large width of plate than to cut 
out a narrow specimen which might or might not be fairly 
representative of the whole weld. Lloyd’s tests included 
specimens 20 inches and 48 inches wide, and clearly a riveted 
test-piece of 1% inch or 2 inches would not give the true 
strength of riveted joints. 
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VARIETY OF USES FOR WET ASBEST‘C S 


A Welder Suggests a Number of Ways to Get 
Better Results by Using This Heat Insulator 


EAT is the welder’s willing servant, but in order to be 
H most useful to the welder heat must be controlled and 
regulated and this is where asbestos paper plays its part. Due 
to the fact that it is a mighty poor conductor of heat and 
at the same time resists high temperatures successfully, 
asbestos paper has been used for years in the welding shop 
and is almost as necessary to the welder as the welding torch 
itself. The greatest use for the dry asbestos paper as it 
comes from the mill is to cover up castings while preheating 
and cooling down to prevent the heat from escaping from the 
casting where it is needed, to the air where it is not, and 
to protect the welder from the heat while working on the 
casting. These are probably the greatest uses to which the 
dry or sheet asbestos is put, but by the addition of water, a 
little working up and the welder’s own ingenuity the uses of 


wet Asoestcs 
Hardened ari// weld Extension 
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Clamp 
Wet Asbestos Used in Repair Work. 


asbestos are multiplied a hundred fold. Only a few of the 
many applications to which wet asbestos may be put are given 
here as examples. 

It is often necessary for the welder to supply missing parts 
of automobile crank cases, especially when holes of large 
diameter are knocked in the case, either the upper or lower 
half by a connecting rod breaking and going out through the 


Nipple to be welded in 
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Prevents Buckling in Sheet Metal Jobs. 


Fig § 


side of the case. These holes are often of very irregular shape 
and may necessitate a patch being put in of varying thick- 
ness, even from % inch to 1 inch where the break runs into 
the bearing web or motor support legs. There are several 
ways of doing a job of this sort and they may be classed as 
follows: 

1. Cutting out a piece of sheet metal, aluminum in the 
case of an aluminum crank case, and fitting in a patch, which 
is a poor job at the best. 

2. Blocking up in back of the hole with a plate, usually 
copper when working on aluminum, and flowing in rods until 
the space is filled in flush with the surface, this method is a 
gas waster and generally causes contraction cracks to be left 
which have to be soldered. 

3. Having a casting made the exact shape and thickness of 
the missing part or parts whether of cast-iron, aluminum or 
bronze and welding this casting in. 


This is in the writer’s opinion the cheapest and by 
best method, because, there is only a small amount of 
to be done, just around the edges of the patch. The: 
equally small amount of contraction to be taken car: 
against the large amount when the hole is filled in by 
in rods as in method 2. 


To make such a casting at first thought may seem 
cult job, but not so if we turn to the useful asbestos 
help. 
First bevel all around the edge of the hole in the ca 
45-degree angle with a half round file, from the outside 
is done so that the pattern we are going to make will 
easily and at the same time leaves one-half the job p: 
for welding. Next, block up inside the case with fir: 
to within an inch of the edge of the hole (Fig. 1). Tak 
dry clean asbestos paper that has not been burned, + 
apart and shred it up weil, put it in a bucket and p: 
water until it will absorb no more, mix up well until 
the consistency of dough and then fill up the hole 
crank case level with the inside edge, smoothing dow 
lumps with fingers and shaping this form to the exact 
of the piece missing. When this is done take a piece of 
paper and line the form or mold with it, oiling it w 
make it lie flat and conform to the irregularities of th« 
ing, and into this pour a thick soup of plaster of pari 
water. While the plaster of paris is hardening you may 
up lugs or brackets that may be missing to suit yoursel! 
When it is well dried out, tap the case lightly to loose: 
out plaster of paris pattern, smooth down high spots or roug 
places with a knife or file, bevel edge to a 45-degree 
the same as the edge of the hole in the case and you ha 
pattern for the missing part that any convenient foundry 
east you a piece from, at the cost of a few cents a pound 
In welding extensions on the end of twist drills (Fig. 2 
it is essential to keep the heat from spreading to the hardened 
flutes of the drill. A lump of clean, well-soaked asbestos 
placed close to the weld and packed around the drill 
check the heat from spreading any further than the asbestos 
This idea may be applied whenever it is desired to protect 
a hardened surface on any article, especially tools. 


In welding broken pulley rims and spokes it is often neces 
sary to do the job in place on the shaft in an emergency. 5 
covering the rim with wet asbestos close up to the weld an 
keeping it drenched with water to confine the expansio: 
the weld alone it is quite possible to make a repair o: 
broken pulley rim that will hold until it can be taken dow: 
for-a permanent job. (Fig. 3.) 


Wet asbestos will also prove a big help to confine the heat 
from the torch to a small area when welding in the center oi 
stee] sheet or plate to prevent buckling and warping as 
putting in a nipple or connection in tank work. By building 
a heavy ring of wet asbestos around the part to be welded t 
the sheet or plate and keeping it soaked with water during 
the welding operation the heat may be kept from spreading 
into the sheet beyond the asbestos ring. (Fig. 4.) 

Another plan that may be followed with good results 0: 
light gauge sheet work where jigs are not available or th: 
quantity does not warrant an expensive preparation and it 1s 
desired to turn out an article free from buckles in the ar 
adjoining the welded seam is to fill the V of suitable siz 
angle irons with well-soaked wet asbestos paper and clam! 
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m upside down parallel to the seam to be welded and as 
se to it as possible, one on each side. (Fig. 5.) 

This will effectually check the spreading of heat and limit 

expansion to the welded seam itself. 

\nother useful application of wet asbestos is in welding 

‘ken automobile frames where the break is located under 

body of the car, or near woodwork and painted surfaces. 
\Vhen the break to be welded is under the body and it is in- 
advisable to take the body off entirely remove the bolts that 
hold it down to the frame, loosen up all connections between 
body and chassis, jack up the body directly over the break 
in the frame until.you have a space of at least 6 inches be- 
tween the wooden body sill and top flange of the frame. 
Block body securely in place. Now plaster a heavy covering 


-of wet asbestos along and under the woodwork of the body, 


covering up all painted surfaces that will be reached by the 
heat of the torch and you can weld to your heart’s content 
without fear of scorching expensive finish or damaging the 
body in any way. 

Welding Ford motor support legs with the motor in place 
is entirely practical. It is only necessary to remove the floor 
boards, cover all exposed surfaces generally with wet asbestos, 
drain gasoline out of the carburetor and weld with as small a 
tip.as possible. 


CONSUMPTION OF FUEL GASES 

In an article entitled, “Industrial Gases and Their Con- 
tainers,”’ which appeared in a recent number of Chemical 
Age, Mr. Edward O. Benjamin discusses a new method of 
testing gas cylinders. Some of his preliminary remarks on 
the use of compressed gases are of considerable interest, in- 
dicating the tremendous market for acetylene, hydrogen, 
oxygen, etc. 

“Industrial gases,” says Mr. Benjamin, “have become an 
important commodity in manufacture and commerce. Their 
importance as an instrument of warfare was demonstrated in 
the World War. The general method of distribution of 
gases involves their compression into steel cylinders, and their 
shipment in these readily handled containers. In some in- 
stances the gases, upon being compressed, simultaneously 
become liquefied and remain in a liquefied state while cor 
fined within the cylinder. 

“As an example of the extent of the industrial gas indus- 
try, it may be said that there are over 5,000,000 gas cylinders 
in service in North America in the transport of the manu- 
factured gases described in this article. In the description of 
each gas emphasis is made of the importance of their re- 
spective utility, the number of manufacturing plants produc- 
ing the several gases and the number of cylinders used in 
each case. 

Acetylene 

“Acetylene (C:H:) is used for welding and cutting of al- 
loys of iron and similar metals, for the removal of wreckage, 
building tanks, boilers and even steel ships. It is extensively 
used for illumination, both portable, as in the case of the au- 
tomobile, marine buoys and lighthouses, as well as for il- 
lumination and fuel in isolated buildings. There are 16 
commercial manufacturers filling cylinders with acetylene at 
65 filling plants scattered throughout the country. There are 
an enormous number of isolated generating plants which are 
not considered here as having any connection with cylinders, 
as the gas is piped directly from the generator to the point 
of use. In this industry no less than 2,500,000 cylinders are 
in service. These cylinders are made and tested under Speci- 
fications No. 8 of the Interstate Commerce Commission. 


Hydrogen 
“Hydrogen (H:) is used chiefly in the hydrogenation of 
ls, production of synthetic ammonia in conjunction with ni- 
ogen, filling balloons, cutting of metals in conjunction with 
xygen, reduction of metals, a fuel in the manipulation of 
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glass, the production of synthetic sapphires and other gems, 
fusing of silica, platinum, lead-burning, etc., treating of wool, 
annealing of steel and as a heating agent in conjunction with 
oxygen for lime lights. There are 58 commercial manufac- 
turers of hydrogen filling about 200,000 cylinders at 86 filling 
stations scattered throughout the country. In addition to 
these there are a large number of industrial plants which 
manufacture hydrogen for their own use, and do a limited 
amount of filling or shipping, bringing the total number 
of hydrogen generating stations to 195, involving the use of 
no less than 10,000 additional cylinders. These cylinders are 
made and tested under I. C. C. Specifications No. 3-a. 
Oxygen 

“Oxygen (O:) is used in conjunction with fuel gases in 
the welding and cutting of metals, enriching air for blast 
furnaces, for breathing apparatus helpful in cases of pul- 
monary diseases, prolonging life, mine rescue apparatus, self- 
contained diving apparatus and gas helmets and masks, as 
well as gases in conjunction with anaesthesia, such as nitrous 
oxide, ethyl chloride and ether. It is used in the oxidation 
of oils; the preparation of ozone for disinfection, bleaching, 
sterilization of water and air, and for the synthetic -produc- 
tion of vanillin and artificial camphor. The use of oxygen 
in the laboratory is unlimited for carbon determinations by 
the combustion method and as a rapid oxidizing agent where 
high temperatures are wanted, and in metallurgical opera- 
tions. There are at present 67 commercial companies, fill- 
ing cylinders with oxygen, at 149 plants throughout North 
America, and in addition to this there are 93 companies, oper- 
ating 124 industrial plants. All told, there are about 1,500,- 
000 cylinders used for the distribution of oxygen. The cyl- 
inders are made and tested under I. C, C. Specifications 
No. 3-a. 

Fuel Gases 

“In addition to the above-mentioned gases, there are a 
large number of fuel gases, consisting of hydrocarbon gases 
or vapors, some of which also contain carbon monoxide. 
These gases are sold under various trade names, such as 
Blaugas, Butane, Calorine, Carbo-Hydrogen, Coal Gas, 
Gasol, Kutting Gas, Petroleum Gas, Pintsch Gas, Pyrogen, 
Thermalene and others. Most of these are mixtures of vari- 
ous hydrocarbons such as methane or marsh gas (CHs), 
ethane (C:H.) and in some instances propane (C:Hs), propy- 
lene (C:He), olefiant gas or ethylene (C;H.), benzine vapors, 
particularly light fractions obtained in the distillation of 
petroleum. These gases are generally obtained by the de- 
structive distillation of coal, wood, oil or other carbonaceous 
materials. Some are producer gas, water gas, casinghead 
gas; some, again, are by-products of chemical industries. 

There are no less than 17 manufacturers who maintain 38 
filling plants throughout the country, these gases being used 
chiefly for cutting metals, fuel and illumination, and to a 
very limited extent directly for chemical combination. How- 
ever, the number of cylinders involved is quite large, being 
due to the fact that many of these are used in isolated sec- 
tions, where transportation facilities are limited. Cylinders 
used for these gases are tested under I. C. C. Specifications 
No. 3 when the gases are liquified and their charging pres- 
sure at 70° exceed 300 Ibs.; under Specifications No. 3-a when 
the gases: are not liquefied; under Specifications No. 7 when 
the gas is not liquefied nor in solution, and the charging 
pressure does not exceed 300 pounds per square inch; and 
under Specifications No. 26 for liquefied petroleum gas, 
charging pressure not to exceed 1,000 pounds at 70° F. 

“From this brief description of industrial gases it is ob- 
vious that they are sufficiently important to require special 
regulations in handling and shipping. For this reason the 
manufacturers of these gases, as well as the manufacturers 
of cylinders and valves are continuously co-operating with 
the Bureau of Explosives and other authorities to render their 
handling as safe as possible.” 
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WELDING IN THE STEEL PLAN’ 





How the Acetylene, Electric Arc and Thermit Welds 


Are Applied to Special 


Maintenance Problems 


By Walter Petry} 


HE subject of autogenous welding has become so broad 
that it is only pc isible to go into detail on the most im- 
portant points, and new developments, in this paper. 

Due to the rapid progress welding has made, and to the 
fact that so many different parties were deeply interested in 
it with no common method of benefitting by each other’s 
knowledge, it is impossible for any one man to make a collec- 
tion of all information on the subject. Therefore, it is hoped 
that this paper will start a discussion that will be of great 
benefit to all interested parties. 

There are three methods of welding in use, which covers 
a field so broad that we can unhesitatingly say that any 
metallic substance can be welded successfully. However, 
there are several forms of welding, such as Electro Percussive 
and Spot Welding, that apply more to manufacturing of cer- 
tain articles than to Maintenance of Steel Plant Machinery 
and equipment. These will receive only mention in this 
paper. 

To enumerate in the order of their least importance the 
three most useful steel plant welding methods, Thermit is 
first; Acetylene is second; and Electric Arc Welding is third, 
Each of these has its own definite field of aplication, which 
in each case overlaps the other to some extent, consequently, 
a thorough knowledge of cost, reliability and time required to 
make the weld are necessary in order to choose the best 
method. 

Fields and Boundaries 


All heavy sections where a continued addition of strains 
would be set up by metal electrode, or acetylene welding in 
adding metal, building up a surface or filling in a fissure, 
should be thermit welded. 

This gives an even distribution of heat over the entire 
member and gives a resultant weld approximately the same 
as a cast steel section. 

Thin sections of cast iron in all cases should be gas 
welded, however, if it is impossible to preheat properly, a 
patch job may be made by studding the edges of the fracture 
and welding with metal electrodes. All alloys, other than 
steel, should be welded with gas. 

All steel welds, where it is not necessary to make more 
than two layers, or where locked up strains have no direct 
importance, should be done by the Electric Arc Process. Ex- 
tremely thin sheet metal and odd forms should not be welded 
electrically, but should be Gas Welded. 

The Thermit Weld 

The field of Thermit Welds lies in heavy, broken sections 
and additions to original stock. Another very useful appli- 
cation is in making welds of special analysis, such as high 
carbon and high manganese, where wearing qualities are very 
essential. 

Plain thermit is a mixture of Iron Oxide and Granulated 
Aluminum in the ratios of seven to three parts respectively. 
Railroad thermit has the same ratio of Iron Oxide to Alum- 
inum as plain thermit, with 1 per cent Manganese, 15 per cent 
Steel Punchings and % per cent Nickel added. In making 
additions of manganese and carbon for special hard jobs, 
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manganese may be added to Railroad Thermit in ¢! 
form or in high percentage fero-manganese. The ma: 
will depreciate approximately one-half through the r: 
part pasing off with the fumes and the other being | 
the aluminum oxide. 


Any percentage of carbon may be added, but care 
be exercised in selecting the proper form of carbon, 
must be in such form that it can be quickly and com; 
dissolved by the steel and it must also be in heavy 
form to prevent the gases and fumes in the reactio: 
carrying it off to the atmosphere. A finely granulated 
cite coal has been found to be the most advantageous 
of carbon to use. By exercising great care, the carb 
manganese content of alloy welds made in this mann: 
be made to come within .10 per cent of desired analysis 

In making a thermit weld it is absolutely necessar 
all parts must be thoroughly cleaned. The broken 
should be examined carefully to ascertain any further 
tures caused at the same time the main break took pla: 
any of such are found, care should be taken to cut su 
off entirely and replace with thermit weld. 

The broken parts should be lined up carefully, making | 
machined surfaces, if any, after allowing for contractio: 
actly the dimension of the original piece or according t 
print. There should be cut from either side, or both, e: 
of the broken part to leave room for preheating and e1 
body for the thermit steel to carry sufficient heat to w 
deeply. 

In estimating the contraction that will take place, 
necessary to take into consideration the fact that th 
perature ranges from 2,700 deg. F. down to atmospheric 
perature. The high temperature of the weld will cover 
“a few inches of the member and does not set up strains 
the metal begins to solidify, the heat of the weld will ca 
the broken members to elongate still more than the preheat 
ing, so that in very accurate work close estimation oi t 
expansion of parallel members must be exercised. 

After thoroughly cleaning and properly lining-up th« 
ture, a wax pattern is formed exactly the shape of the desir 
finished weld. The speed of making this pattern can be 1 


creased on plain patterns, by making a case around the break 


and pouring hot wax in, allowing for trimming dow: 
proper dimensions, or where the wax must be formed | 
hand, it should be allowed to heat very slowly al! the wa 
through, until it becomes plastic and easily formed. Th: 

is then ready to be molded. 

The surfacing sand in the mold must be of a very reira 
tory quality, consisting of one part plastic clay, 3 parts s!! 
sand. Special caution must be taken in ramming up the m 
not to damage the wax pattern and also to ram the sand ver 
hard so it will withstand the heat and vibration of the p: 
heating flames. 


The heating gate should enter the bottom of the mold a! 


be directed so that the flame will spread evenly over th 


entire broken surfaces. Where it is impossible to us« 
riser as a pouring gate, it is necessary to take precautior 
have the pouring gate carefully surrounded with facing sa! 
thus eliminating the hazard of blocking off the thermit st« 


The mold should be vented to permit gases and vapor 1r0! 


the wet mold and steel to escape. These vents should bh: 
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in after the mold is rammed up and should go within % inch 
of the face of the wax pattern at an angle of 30 deg. or 
greater. The mold should be thick enough to insure strength 
for retaining the steel and not permit cracks, caused from the 
mold drying out to extend to the box containing the mold. A 
good practice is to make the mold wall not less than one and 
one-half times as thick as the wax pattern is wide 

The pouring gate should enter the mold at the extreme 
lower point, permitting the metal to rise through the space 
occupied by the wax pattern; in some cases the risers should 
be used for gates. Risers should be placed on all high points 
with enough volume to add metal to the inside of the weld as 
contraction begins before solidification of the steel is com- 
plete. 

Preheating to the correct temperature is very essential and 
where a heavy section is to be joined to a lighter section, 
bcomes an item for careful consideration. The wax pattern 
should be allowed to melt and run out into a container. The 
speed of this operation from heating can be greatly increased 
by making an opening from heating gates to risers, either by 
a stringer previously inserted or drilling with wood bit or 
melting with hot rods, as may be most convenient. 

A proper flame regulation is essential for time and cost 
economy, for it is necessary to have a delicate adjustment 
in order to have correct volume plus correct mixture in using 
either gas and air, or kerosene and air for the fuel supply. 
The flame should be neither carbon depositing nor oxidizing 
in order to get speedy and nondestructive results, but should 
be positively a neutral flame. 

Since it is only possible to judge the heat of each piece by 
the eye, there should always be a riser set in such a way that 
both parts are visible, while the preheating is taking place. 
A dark cherry red has been found to be the best temperature 
for light welds, while a yellow heat should be reached on 
heavy welds. 

After the proper preheating has been executed, the heating 
gate should be carefully closed by inserting a piece of dry 
fire-brick to fit the gate near its entrance to the weld cavity. 
Sand is then rammed in to completely fill the heating gate. 
A plate or clamp placed over the entrance effectively blocks 
the sand and holds the pressure of the steel. 

While preheating is going on, the crucible should be pre- 
pared for the reaction. The “stone” should be inspected care- 
fully and, in case the old thimble is cut by previous reac- 
tions, a new one should replace it. The tapping pin is then 
inserted, followed by washer and plugging material to effec- 
tively plug the opening and permit quick and reliable tapping. 
The thermit is then placed in the crucible, at the same time 
putting in any additions that may be desired for the job at 
hand. The crucible is then rigidly supported above the mold, 
accurately centered over the pouring gate, and ignition 
powder, consisting of a mixture of barium peroxide and pul- 
verized aluminum, placed in the top of the thermit 

The reaction starts by touching off the powder with a match 
or red hot rod, which forms heat sufficient to start the re 
action between the aluminum and iron oxide. The reaction 
is self-supporting and reaches a heat of 5,000 deg. F., at which 
temperature the steel, in a highly superheated state, has sepa- 
rated from the aluminum oxide and is tapped out first. The 
reaction takes from 30 to 70 seconds, the completion of which 
must be judged by the eye. As soon as the smoke recedes 
slightly, the operator forces the tapping pin up into the hot 
steel, permitting the latter to pass through the thimble into 
the mold. After the heat is poured, the surface is covered 
with sand and allowed to cool from five to twenty hours, de- 
pending on the size. 

The crucible is kept in serviceable condition by replacing 
stones, thimbles and relining with magnesia tar when neces- 
sary. By exercising care and judgment, a crucible should run 
fifteen heats before relining becomes necessary, but it is 


nearly always necessary to replace the thimble. The pre- 
heating torches are very simple and require very little atten- 
tion or repair. 

The field for Thermit Welding is broad, covering all heavy 
jobs, such as housing, heavy frames, roll necks, pinions, 
wobbles on spindles, hard wearing faces, and in fact any 
heavy cast iron or steel part in the Steel Mill that is sub- 
jected to abrasive use. 

Oxy-Acetylene or Gas Welding 

The field of gas welding covers the largest assortment of 
jobs of either method, for the heat can be controlled posi- 
tively and does not change the composition of alloys to any 
great extent during the process of welding. 

Acetylene gas, from which this process derives its name, 
is a hydro-carbon gas, by weight 24 parts carbon and 2 parts 
hydrogen. Being practically gaseous carbon, it is the most 
powerful fuel obtainable and when properly mixed with pure 
oxygen forms complete combustion and the resultant gases, 
which are principally carbon dioxide and. water vapor, are 
practically neutral or inactive with the molten metal being 
welded. 

Where a quantity of gas is to be used, it is always less ex- 
pensive to generate the gas direct from calcium carbide, but 
where it is necessary to have equipment easily portable, 
acetylene should be used in the dissolved and compressed 
form, 

Oxygen, the other element of importance in gas welding, 
is obtained from water in the Electrolytic process and from 
air in the Liquid Air Process. With the advent at this time 
of oxygen being made at a cost of one one-hundred and fifty- 
fourth of that in the past, gas welding should take a quick 
step forward and be applied more than ever to Steel Plant 
maintenance and operation. 

At the high temperature of welding point, steels and other 
metals easily oxidize, when in contact with free oxygen or 
when exposed to the air, so that it is necessary and very 
essential to use some means of protection. This can be done 
by applying flux as the weld proceeds. In many metals there 
are elements whose specific gravity is practically the same as 
that of the molten metal itself. There again a flux should be 
used, 

In selecting a suitable flux, it is necessary to know what 
purpose it is to serve; whether it is merely to protect the sur- 
face; or whether it is to float impurities and oxides to the 
surface, or dissolve such impurities and prevent them from 
going back into the weld. There are many manufacturers of 
welding equipment making fluxes, some of which have 
stumbled on to combinations of chemicals, etc., which seems 
to give them good results. Others, however, have studied the 
subject thoroughly arid have placed on the market a flux for 
every different condition or combination that may arise, The 
use of the latter is advisable. 

Other equipment for gas welding consists of regulators, 
hose, torches, rods and goggles. Good standard regulators 
are very essential for successful gas welding, for upon the 
even flow of both gases depends the purity of the flame and 
quality of work. Hose should be of high quality rubber, 
treated to withstand the chemical action of gas and streng- 
thened sufficiently to withstand the maximum pressure under 
which the gases are used. Flexibility in the hose is a very 
helpful quality and should always be considered in making 
the selection. 

The final mixing of the gases takes place in the head of the 
welding torch, by means of several different patented 
methods. It is these differences that classify torches into two 
distinct types, namely, high pressure and low pressure. The 
design of the high pressure torch uses the principle of gases 
flowing at high speed and striking each other at an angle for 


perfect mixing. This type is very successful and free from 


common trouble of back-firing, but this type depends on both 
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gases being regulated directly by the thumb valves and, there- 
fore, a perfect mixture depends entirely upon the operators 
steadiness in adjusting to form a neutral flame. The low 
pressure torch works on the injector principle, permitting the 
acetylene gas to enter through a large opening and then to 
be injected by the oxygen to the welding tip. The oxygen 
moves at a high speed and swirles the gas, expands and con- 
tracts it before it reaches the final orifice. The prime quality 
of the low pressure torch is that as the oxygen increases the 
gas increases also, so that the operator has practically a 
micrometer adjustment to control the flame and as the pres- 
sure varies, if it should through slightly faulty regulators, the 
rise and fall is balanced in both gases and does not, therefore, 
change the mixture in the head as does direct high pressure 
mixing. The low pressure torch also has the advantage of 
using more nearly the complete amount of gas in a com- 
pressed tank. 

All jobs should be thoroughly cleaned and properly “V’D,” 
permitting the operator to weld completely through the metal. 
They should be lined up, allowing for expansion before the 
welding operation starts. The angle of the “V” should be 60 
deg. to 75 deg., depending on the thickness. 


Preheating of certain jobs to portect against cracking from 
the heat of the welding is very important and much could be 
said on the subject. However, by the application of careftl 
thought and the knowledge of the rate of expansion of differ- 
ent metals under heat, the problems of expansion and con- 
traction can be readily and successfully solved. The main 
object is to permit parallel members to elongate as much as 
the members to be welded and then to permit them to con- 
tract to normal length again at the same rate. Preheating 
also serves the purpose of economizing on welding labor and 
welding gases, for it is much cheaper to heat with natural gas 
or kerosene torches than with welding torches. 

The operation of Acetylene Welding is simple to under- 
stand, but to become an expert in use requires much careful 
practice. In starting a torch both gas and oxygen should be 
permitted to flow through the hose separately until it is posi- 
tively known that each contains its respective gas to insure 
against explosive mixtures of air and gas. The gas valve 
should then be opened and the torch immediately applied to 
incandescent heat in the form of match, Pyro Lighter, Electric 
are or formerly preheated job. 

The surface of the two parts to be joined should be heated 
to flowing before any addition of filler rod is applied. The 
filler should always be applied while there is large enough 
body of molten metal to cause it to flow agd penetrate deeply 
into the parts to be joined. The weld should progress at a 
uniform rate of speed with a cross-wise motion of the torch 
always advancing and not passing through the molten metal. 

The rods should be selected to correspond in anlysis to 
the material to be welded, except in some few cases such as 
malleable iron where it is necessary to use a bronze filler in 
order that the destructing temperature of melting point is not 
reached. 


It has been found by careful investigation that the chem- 
ical properties of metal passing through the flame of gas 
welding do not change to any marked degree, but always tend 
toward a purer metal by reducing slightly such elements as 
carbon, manganese, etc. 

The welding equipment should be kept in first-class oper- 
ating condition by careful inspection and by repairing wearing 
and damaged parts, for in the perfect operation of the equip- 
ment and absence of leaks, lies much of the efficiency of gas 
welding. : 

To enumerate some of the common repairing jobs around 
the steel mill, we find a varied field for gas welding, such as 
motor feet, end bells, commutator segments, controller parts 
switch points, pliers, wrenches, tongs, lathe tools, high speed 
and high carbon steel stellite, alloy kettles, galvanized kettles, 
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thermo-couples, pump cases, brasses, hydraulic valve 
grate bars, malleable castings, monel acid resisting chains 
from the garage aluminum crank cases, water jackets, fr 
springs, and many others. 


Electric Arc Welding 


Electric Arc Welding, by which more numerous repai: 
are done, is of great interest and is more fascinating 
either of the other forms of welding. While its field is 
so broad as that of gas it is applied ten times to one of 
welding, and, for that reason, holds a closer relationsh 
the steel industry than does either of the other we 
methods. 

Electric Arc Welding is divided into two processes, nan 
the carbon arc and the metallic arc. 

The carbon arc process is used for putting on large q 
tities of steel such as are required at times in steel found: 
to fill up holes left by risers and to reclaim defective casti: 
Repair work where a great amount of heat is required to | 
the job is often speeded up by the use of the carbon 
Such work as bolt holes in shaft couplings and holes in 
nealing Covers are best welded by the carbon arc. The 
of carbon are welding has been greatly limited by the dev: 
ment of metallic arc welding to the extent that the ca 
arc process is almost extinct. 

The metallic electrode in its highest developed form 
revolutionizing methods of manufacture and has a 
marked influence on maintenance of steel plant machinery 

In this form of welding D. C. is the popular form of el 
tricity used, although A. C. with special coated rods, can 
used successfully. The principle made use of is that up: 
breaking the electric circuit, an are is formed of very inten; 
heat, which, when controlled, can be made to perform t! 
function of depositing metal in small quantities on the surfa 
of some other metallic object. 

The heat is greatest on the positive side and forms a crat 
in the molten metal, while the negative side tends towar 
drawing to a sharp point. 

For the above reason it is much more effective to use t 
electrode on the negative side. The metal is forced away fr: 
the electrode by a rapid succession of minute explosions a| 
proximately at the rate of forty per second. Each explosion 
drives a small particle of globule of steel from the electrod 
to the crater. This particle, while at a greatly superheated 
temperature, unites with the base metal and solidifies in on 
homogeneous mass. This fact makes it possible to weld ove: 
head as well as straight down, and, of course, in any oth: 
direction as long as it is possible to hold the electrode at right 
angles to the crater. 

A change of polarity will cause a sputtering and occasiona 


heavy explosion, sending steel globules with high velocity at 


random, from the end of the electrode. This is caused by 
tendency of the positive side to form a crater in the molte: 
metal, and when volatile substances form behind that crat« 
and expand rapidly, the metal then suspending from the el: 
trode flies off, but in no definite direction. 

The size of the electrode and current density are dete: 
mined by the speed at which the deposit is required or pet 


mitted to be made. It is only when the size of the rod goe- 


above the size of the surface covered by the arc that rea 
trouble begins. On larger rods, no matter whether the cu: 


rent density is increased with the size of the rod, it is found 
that the surface covered by the arc on the negative side stay- 


about the same in size, but increases in intensity, thus makin: 
the are travel around over the surface of the electrode coolin: 
down at some places and forming deposit globules at other- 


It is this feature that limits the size of electrode and amou!'! 


of current that can be used in combination. 

The selection of a standard rod, uniform in compositio: 
and possessing special welding qualities is a very importa! 
step toward successful work. Rods drawn with a smooth su' 
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‘ace and a uniform tensile strength with the surface hardened 

y a cold pass through the dies, have been found to give the 
most satisfactory results. 

Electric Are Welding, due to the great intensity of the 
light and the presence therein of the very injurious ultra- 
violet and infra-red rays, carries with it a great hazard for 
the eyes and skin, which must be protected by helmets and 
heavy clothing. Any lens which effectively screens out the 
ultra-violet rays and tones down the intensity of light until 
it is possible to watch the exact action of the little globules 
and motion of the arc on the electrode and crater, is recom- 
mendable. : 

The field of electric arc welding is limited to light sections, 
except in cases where excessive strains set up by contraction 
of the metal, has no direct importance. 

To enumerate some of the steel mill jobs, we have gear 
guards, drain pans, concrete forms, saw teeth, gear teeth, 
journals on shafts, journals on armatures, taper ends, key- 
ways worn surfaces on housings, worn spindles, coupling 
boxes, all tee bars for crane electricity supply, track wheels, 
shear knives, steel kettles, packing glands, Open Hearth doors 
and door frames, port coolers, bulk head coolers, hydraulic 
pipes, valves and fittings, steam pipes, water tanks, boiler 
flues, fire boxes, shear crabs, clutches, Open Hearth furnace 
gas valves, gas producer pokers, bar guides, and, in fact, any 
steel part in a steel mill that is subjected to wear or breaking 
strain and that does not fall in the classes mentioned before. 

A very important item in placing a job in the class of weld- 
ing best suited for it is the consideration of chemical changes 
on the resultant metal. Since in thermit welding the carbon 
and manganese content can readily be regulated and in acety- 
lene welding the composition does not change to any marked 
degree, electric is the method which should be brought to per- 
fection in controlling these additional elements. For years 
we have made additions of carbon and manganese by coating 
the electrodes with the same, but this is very crude and ir- 
regular in its results. It is known that the carbon content 
of a steel rod reduces about thirty points (.30) while passing 
through the arc, when the operator maintains a steady short 
arc. It is then only necessary to use a rod thirty points higher 
in carbon than the resultant weld is to be, but since the weld- 
ing qualities decrease as the carbon increases, it can be readily 
seen that there should be some other method of increasing the 
carbon and manganese. : 

In conclusion then, a comparison of the physical prop- 
erties shows electric welds to be more brittle than gas or 
thermit welds, which, of course, limits its use to some extent, 
The great variety of work where brittleness is not a harmful 
factor, but where wearing quality is the prime factor, makes 
electric welding the leader of all welding and the greatest 
short-cut in salvaging worn out steel mill parts. 

Discussion 

H. C. Cronk: Mr. Chairman and Gentlemen: I would 
much have preferred if the Chairman had called on some of 
the men posted on welding who I am sure are present, for 
opening this discussion, but I have made several notes on Mr. 
Petry’s paper and one of the first things I think in connection 
with electric welding I noted particularly. I am only, by the 
way, interested in electric welding. I know nothin2<abese 
gas or thermit. I shall leave that to you who are better 
posted, 

One thing was brought out forcibly in the last part of the 
paper. I think the prime thing, and the thing we get up 
against most frequently, is the treatment of the material or 
equipment to be welded. I believe we have more trouble, and 
! believe there is more for the electric welder to learn in the 
actual treatment preparatory, and after the weld is made, 
than in actually making the weld. Just as Mr. Petry explained 
in his last remarks, with the large job of enormous volume; 
without proper treatment the whole job could have been 
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ruined very easily after the weld was made. I am not, under- 
stand, belittling the welder at all. It takes skill and training 
to become a welder, but without the other knowledge a welder 
certainly is not a finished mechanic. 

Mr. Petry brought out, in his opening statement, that he 
believed all cast iron welds should be acetylene welded. Well, 
I don’t agree with it. I believe just as good a job can be made 
on the whole with electric, and we do it every day, and do 
not pre-heat either. I do not say that we do all our jobs with- 
out pre-heating,/for the reason that we must take care of 
such things as welding of the housing, but I believe we can 
make just as good welds on the average with electric on cast 
iron, as with gas 

Mr. Petry brought out in some of his statements also the 
fact that the carbon will reduce approximately thirty points 
in the weld. I disagree somewhat with that, having before 
me a number of physical and chemical analyses; and we find 
that we can and frequently do reduce considerablv more than 
thirty points. We have reducea possipty ninety points, and 
without proper care and even with extreme care we can’t re- 
tain it. I would like to hear from some of the welders pres- 
ent as to how they maintain, for instance, a given carbon. If 
we start out and say we want to finish with a .10 carbon and 
probably .40 manganese, what material will we use to make 
that weld? I mean the carbon and manganese, of course. 
Other elements will have to correspond, more or less silica 
and sulphur within the limits of what would be required to 
make a good weld. I should like to hear from anyone who 
can answer that. If Mr. Petry can do it I should like to hear 
from him. 

Mr. Petry mentioned—I don’t know whether I understood 
him right or not—that special rods should be used for a.c. 
welding. I would like to have him go into that a little 
further. I didn’t understand that it required special rods. 
The fact of the matter is we do practically all of our welding 
with a.c. at the present time, with the exception of a few 
things. There is a range, we find, in which you can work 
with a.c.; below or above it is difficult. I am speaking of 
twenty-five cycle. With sixty cycle it might change that 
range. I believe, however, there would still be a range. We 
find that we get better results than with d.c. within that range 
and we do not attempt to use a special rod. We use exactly 
the same rod for a.c. as for d.c. It makes no difference at all. 
But if a special rod is required we can possibly improve our 
results. 

On the thermit weld, that was shown on the pinion, I 
would like to ask Mr. Petry how that weld would correspond 
in wear to an electric weld made on the same job if material 
had been put on electrically as compared with the thermit. 
I am assuming, of course, that the material would have to 
meet the range of the electrical conditions. 

Regarding the physical tests which were shown, I would 
like to ask also if Mr. Petry will explain what angles were 
used on those welds—the “V” angles—the distance apart the 
pieces were set in making the weld. It was not shown on the 
screen and it is certainly a matter that requires considerable 
attention as the average welder knows. Various angles and 
the distances apart will materially change the physical con- 
stituents and conditions. The weld will fail by twenty-five 
per cent, thirty per cent or possibly more in the machine by 
different angles and expansion of the metal. Also in that con- 
nection, what is the approximate analysis or trade name, of 
material used in making the welds? 

Further, what did the samples actually pull as a percent- 
age, or pounds per square inch—whatever the basis may be. 

I am sorry that Mr. Petry didn’t say something about nickel 
steel (although he did mention it) in more details in his paper. 
I should like to have something on nickel steel. I heard a 
good deal about it not long ago and I thought we had the 
solution of a normal weld such as Mr. Petry showed, where 
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we could not reinforce. Most all welds can be made equal to 
the strength of the material, or more, if you can reinforce 
them; but where you cannot reinforce and where it must be 
a butt weld such as a boiler plate or tank plate, where you 
cannot lap it, then you want to get as near the standard 
strength as possible, or the strength of the plate. 

Now we tried some time ago using nickel steel—approxi- 
mately three and one-half per cent, with about .23 carbon 
and .70 manganese. The manganese was a little higher than 
we wanted, Possibly that was the reason we got poor re- 
sults. But our nickel steel welds, after making a physical 
test of probably a dozen, would not stand as good as an 
ordinary weld would stand with Swedish iron or Armco iron, 
or any other ordinary steel rod we wanted to use. 

Now I don’t know whether we didn’t know how to apply 
it or whether our analysis was off in the original rod, or where 
the trouble as, but our tests show that we could only get 
67 per cent of the original sample, the standard, and it varied 
from there down as low as 60 per cent and 63 per cent. That 
was electric. In each case the test broke the weld. 

A. F. Davis: I have not much to say, but there is one point 
I should like to emphasize. The trouble in electric welding 
and in other kinds of welding, which has been experienced, 
has been due almost entirely to the lack of properly main- 
taining the welding department. It has been the common 
practice in too many cases to merely allow the welding de- 
partment to run along itself. To make a success of electric 
welding in a steel mill or any other industry, or, in fact, any 
kind of welding, a department should be formed with some- 
one competent to handle that department at the head of it, 
making someone responsible for the results which are achieved 
in that department. Too many concerns, when they start in 
welding, depend entirely upon the experience of any operator 
which they may happen to pick up. 

Now you will find good operators and bad ones. You will 
find operators that will do a job in one kind of a way and 
those who will do it in another kind of way, and the result is 
that you are not going to get satisfactory results unless you 
do adopt some kind of a standard practice. Some companies 
have gone into this a great deal and laid out standard methods 
of practice. 


Take a machine shop. To get the best results there are 
standard ways of doing certain jobs, at certain speeds, and 
there is a certain kind of tool to use. The same kind of 
standard practice ought to be laid out for welding departments 
and if the same care and attention is given the welding de- 
partment that is given other departments there would be a 
whole lot better results achieved. 

There is just one other point. Mr. Petry made the state- 
ment that carbon are welding (I don’t recall the exact words) 
was only adapted to steel foundries for filling up blow holes, 
shrinkage cracks and things of that kind. It is true that the 
carbon are process is the first one that was developed. The 
metal electrode came along then and it had so much greater 
ease of application on a wide variety of jobs that everybody 
forgot about the carbon arc process and jumped to metal 
electrode. 


I believe there is a good deal in the carbon arc that has 
been overlooked and we have been spending a lot of time on 
the study of the carbon arc. We have gotten out a machine 
for carbon arc welding and with that process we have achieved 
better results that we have been able to achieve with metal 
are process. That is with reference to tank work, longi- 
tudinal seams, welding heads in tanks and so forth. We find 
we can get better results in the weld and get a weld which 
is more ductile and one which will give us a greater tensile 
strength. We are also able to get tremendously greater 
speeds. We get out as high as forty or fifty foot an hour in 
quarter inch plate which is a physical impossibility to do with 
metal electrodes. I believe that a great deal of work can be 
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done in furtherance of electric arc welding in the study o} 
carbon arc process as well as the metal electrode process 
A. D. Fishel: One of the interesting statements that 
Petry brought out, was on the classes or divisions that 
best suited for the three general methods of welding tha: 
described. There is no question but that each one of the t! 
classes has its field, though these fields overlap in many 


, plications. Naturally there is quite a difference, bot! 


opinion and practice, as to what can be done most ad 
tageously with electric arc welding. 

One statement of a generai character, that I think 
hold, is that wherever a weld can be effectively made eit 
by the electric arc or by the gas welding process, the el: 
arc method will be found to be lower in cost. This will a 
to ninety or ninety-five per cent of the steel mill cases 

Mr. Davis emphasized the necessity of having a p: 
welding department. That brings to mind the compar 
that I have heard, between electric arc welding and cook 
In this analogy, the welding machine is comparable to 
stove, the welding operator to the chef, and the electrod: 
say, a beefsteak. Now with a good beefsteak, a reliable st 
and a capable chef, the chances are all in favor of your hay 
a good dinner. If one of these factors, however, is not g 
then the chances of goods results are proportionately 
creased. If all three of these in welding are good, the cha: 
are all in favor of good uniform welding. You may overco: 
the handicap of having poor or inadequate machinery 
electrodes or a welder who doesn’t know as much as 
should, but if you can get all three of these things right | 
you can always get uniform and satisfactory welds. 

About relative costs; Mr. Petry mentioned that with 
decreasing cost of gas, gas welding would naturally step fi 
ther forward. The cost of electric arc welding, however, |! 
also been going down materially during the past two or thr 
years, That has been especially helped by the developm: 
of welding with the a.c. arc, to which Mr. Cronk referr: 
Developments in equipment for that work are lowering t! 
cost of arc welding, especially in the steel industry; becaus 
the initial cost of the equipment has been lowered with t! 
transformer construction, while maintenance costs of stat 
equipment are very low and operating costs lower du 
higher electrical efficiency. So I think the electric arc wi 
keep up the pace with the decreasing cost of the gas and t! 
field for both become broader. 


Another application of the electric arc, that while not d 
rectly on the subject of Mr. Petry’s paper, is closely akin 
the use of the arc, in the steel mill, for cutting. That has 
grown rapidly during the past two or three years, helped 
along by the developments in the a.c. arc work, Cutting wit! 
the arc has a great many applications in the steel mill 
Wherever electric arc cutting can be used, it is usually ver 
much cheaper than gas. As in welding, there are some kinds 
of cutting where gas is to be preferred. In steel mill servic: 
the ruggedness of the equipment is, naturally, a very import 
ant item. In the heavy current outfits necessary for efficient 
are cutting, the development of transformer type cutting out 
fits, has marked a step forward; because, you can get mor: 
rugged equipment with a static machine, than with one having 
rotating parts, and you can also get high efficiency and rela 
tively low maintenance cost. 

On the subject of welding alloy steels, by electric arc in 
stead of gas; there has been a marked advance during the pas! 
couple of years in the electric arc welding of special steels 
due to the progress made in the use of flux coated metalli: 
electrodes. By using electrodes that are properly coated, th: 
desirable characteristics of the steel can be more effective!) 
put into the weld. The coating should be as light as practical, 
just sufficient to form a gaseous envelope around the arc an‘ 
keep down oxidation and vitrification from the air and a litt!: 
as a flux or cleanser and hastener of the drossing action but 
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t not so much as to require chipping or brushing of the 
eld. Flux coated electrodes are now available and being 
sed for practically every variety of alloy steel work, For 
<ample, some of the welding of the highest grade tool steel 
rts used in the automobile industry is being done with 
ectranes of alloy steel, coated in that way. 

{ want to comment on a point about a.c. arc welding 
rought up by Mr. Cronk. A.c. arc welding, if provided with 

odern transformer type of equipment which has means for 
properly sustaining and controlling the arc, does not require 
special electrodes over any range in which arc welding can be 
done. Naturally, better electrodes such as the flux coated 
types are more satisfactory with a.c. just about as they are 
with d.c., but bare electrodes can be used with a.c. arc equip- 
ment of the right type, just as with d.c. Further, the range 
of work with the present type of a.c. arc welding equipment 

is just as large for any commercial frequency as with d.c. 

S. L. Henderson: I don’t think I have anything to add to 
the discusion. I was interested in one of Mr. Cronk’s ques- 
tions about the welding of nickel steel, We find that in our 
plants we have some nickel steel to contend with and very 
often it is a case of building up nickel steel. Therefore, I 
should like to hear something on that point. 

Carl H. Davis: Gentlemen, starting a weld is like build- 
ing a house. You never put the roof on first. Be sure that 
you get the bottom first in putting in your weld. A great 
many welders will make a nice looking job on top, and when 
they get through they work their cloths around so that it 
looks nice, but they never pay any attention to the bottom. 
You walk around and watch them and you will see the lumps 
—up and down. Now a weld like that will never stand the 
tests. So always start at the bottom and build up, even if you 
leave it rough on top, That can be ground off or machined. 

Now a great many people make a mistake in securing 
welders, They want a man to cut and they want a man to 
acetylene weld, and they want a man to electric weld. I do 
not believe that a man can do all those. I have seen acety- 
lene cutters and had charge of them during the war. Those 
fellows used to cut along, using eight or ten bottles a day, 
and average four and five hundred inches out of the bottles, 
They had to do it. Then I might run short and go down for 
a welder, and it would keep him hustling to get out two hun- 
dred and fifty. That welder was a good welder but there is a 
different movement in different work. A man who cuts should 
be awfully steady. He learns to move his body and not his 
arm, and he can cut twice as fast that way. An electric welder 
has still another movement. A metallic welder has to move 
along slow and steadily if he wants to make a good weld. 

You will find out that you will get better results if you 
have one man for each one of these things. 

Another thing is, buy good equipment and keep it in good 
shape. Don’t allow your torches and regulators to leak. It 
is dangerous and it is wasteful'to gases. It runs the cost of 
your welding up a whole lot more. 

Mr. Dyer: I should like to ask Mr. Cronk a question. On 
this cast iron welding with electric arc, what electrode do 
you use—cast iron filler or steel filler? 

H. C. Cronk: Cast iron, normally. 

Mr. Dyer: Do you flux it—or do you use the same amount 
is in gas welding? 

H, C. Cronk: The same amount as in gas welding. 

Mr. Dyer: On the electric arc, I have noticed that almost 
universally on a.c. machines the rods are fluxed and almost 
universally on d.c. machines they are not fluxed. I would 
like to ask some of the men who know, if the flux has any- 
thing to do with the ease of manipulation of the arc. I have 
had this experience: I have tried to draw an arc on a bare 
electrode with the a.c. machine and it is a good deal more 
difficult than it is to draw the arc on a coated electrode. Is 
there and difference in’ the case of manipulation on the a.c. 
iachine between the bare electrode and the coated? 
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(Several of the members said “No.”) 

On the question of welding with alloy steel rods as ap- 
plied to gas welding, I have had some experience and par- 
ticularly within the last year. We find that if we take a 
nickel steel rod of approximately the analysis you gave, that 
we can get a very high tensile strength weld, Mr. Cronk, and 
we have also used ninety machine rods where high tensile 
Strength was needed without increase in the strength of the 
metal. 

W. Petry: I am sure that the discussion Mr. Cronk 
started, and that several other men helped out in, only proves 
the point that I brought out in one of my paragraphs, that 
it is impossible for one man to get all the information on this 
subject.. He very possibly has had some information on a.c 
arc welding that I have not had, or possibly has gone into it 
a little more in detail. 

However, I want to say that in cast iron welding, when the 
cast iron passes through the high temperature of the electric 
arc, which is about 9,400 degree Fahrenheit (5,200 deg. 
Centigrade), the carbon that is in that cast iron, usually two 
per cent or greater, is greatly affected by that extremely high 
temperature. You will find by analysis that the carbon drops 
to a very great extent. In fact, it has been found that steel! 
electrodes will give practically as high a tensile strength weld 
in cast iron as will cast iron electrodes, and where the con- 
traction and expansion can be cared for in heating, they will 
give even greater tensile strength. 

The line of weld, as I have shown in one of my micro- 
photographs, in cast iron, will show the brittle character of 
cast iron welds to a very marked extent, and by etching we 
can trace that line very distinctly all the way along the weld, 
and investigating still further by making tensile strength tests 
we can get definite information on the strength of the weld. 

A careful study of the fracture, by pulling the weld apart 
and showing the exact structure of crystals, and analyzing or 
studying the weld under the microscope, shows the structure 
of the grains and composition of them. It can also be proven 
through other research work that that structure is a lot more 
brittle and will not stand the strain that the original cast iron 
structure does. However, in many cases where that brittle 
structure can be well cared for, the electric weld will stand 
the strain on account of its stiffness and will make a patch 
job. But where it must come up to the specifications in size 
and shape of the original member, it has been my experience 
that it will not have the tensile strength of either cast iron 
or steel. 

Now just a little remark further on this depreciation of 
carbon in a steel weld, by using a steel electrode. I have pos- 
sibly made a pretty broad statement there. I didn’t want to 
go into detail any more on it, or I would probably have modi- 
fied my statement to some extent. I have found that a .30 car- 
bon reduces practically to no carbon while passing through 
the arc. But the carbon can be held up to some extent by a 
real short arc. It is possible that a.c. will hold the carbon 
content a little higher than will d.c. because an ordinary oper- 
ator will draw a slightly longer arc in d.c. than in a.c. welding, 
which of course is detrimental. A long are should never be 
used. The shorter arc, as long as it still gets the maximum 
heat, is the proper practice. 

I have found, with varying results, that a high carbon rod 
such as 1.10 per cent will drop through the arc to approxi- 
mately .80, if the are is maintained at a very short length. Of 
course, there is a lot of research work to be done on that and 
tests vary in wide range. You might make one test with one 
operator and get that result and another operator might give 
you thirty points below that. The weld itself will show, 
taking a foot length, a difference in analysis in the carb6n 
content, of from five to forty points. 

We can add carbon to a rod that has no carbon at all; or 
build up the carbon content. Take a .90 carbon rod for 

. (Continued on page 50) 
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all the brains in his head. When he.is weiding a 
broken aluminum crank case, for instance—what he 
wants to concentrate on is the heat-diffusion, alignment, tem- 
perature of his metal, the oxide, and so on—the weld itself! 


Mins a weld takes all the skill in a man’s fingers’ and 


He wants to forget the torch, as a sculptor forgets his chisel! 


Before the REGO was perfected, this was impossible. Simply 
because, very often, the torch required nearly as much atten- 
tion as the weld itseli—to the detriment of the welding art. 


Now you can forget the torch when you weld with a REGO. 


The explanation: the REGO flame is made by oxygen and 
acetylene, mixed in the tip, under low, balanced pressure. 


The REGO flame is neutral, smooth, steady—it will not flash 
back. Plunge the REGO tip into molten metal, press it tight 
against fire-brick—still it will not flash. The one torch for close 
quarters! It will not oxidize, carbonize, or blow the metal. 


When you weld with a REGO, -you can put your whole 
thought and skill on the weld itseli—you can forget the torch. 


Write for the REGO booklet, “SPARKS” 
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WELDING AND CUTTING APPARATUS 





REGO “LITTLE SIX” OUTFIT FOR $57.50 








Welding — Cutting — Brazing — Lead Burning—Radiator Sold ering —Decarbonizing 


REGO “Little Six’’ fills the demand for a small, complete, 
quality outfit for the garage or repair shop. 


THIS is not a departure from the regular REGO line. 


The “LITTLE SIX” OUTFIT is a special assortment of 
STANDARD REGO HIGH QUALITY EQUIPMENT. 
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REGO MT torch 


Rego “Little Six’ Outfit 


10 Ft. corrugated oxygen hose. 


one piece copper welding tips, Nos. |, 3 and 5. 10 Ft. corrugated acetylene hose. 


Cutting tip and tip nut. 
Special lead welding and radiator tip. 


2 Wrenches, 
| Spark lighter. 


Decarbonizing torch (separate and complete). | Pair spectacles. 


Single gauge oxygen regulator. 
Single gauge acetylene regulator. 


The “LITTLE SIX”’ outfit is so called beeause the 
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Instruction book (Dunham's Automobile Welding). 
1 Carrying case. 


man who owns one can perform the six 


most important types of repair jobs, namely: 


1. Welding up to | in. thickness. 4. Battery repair. 
2. Cutting up to | in. thickness. 5. Radiator repair. 


6. Decarbonizing. 


This complete REGO QUALITY outfit with an instruction book that tells you how, all 


packed in a handy carrying case, is the little outfit you have been waiting for. 


Order one now direct or send us the name of your jobber 
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THE DECARBONIZING PROCESS 
By B. Heyman 

NLIKE welding, cutting, and other oxy-acetylene appli- 

ances, which are designed and constructed according to 
numerous theories, decarbonizing apparatus is based on one 
simple theory. Although built in a variety of styles and 
shapes, the design depends on the fundamental principle upon 
which the decarbonizing process hinges, namely, the fact that 
oxygen and carbon unite very readily under the influence of 
heat. Therefore, the elements of design are concentrated in 
a few limited considerations: 

1°: a means for insuring a constant flow of oxygen. 
°: a means for introducing the oxygen jet into the auto- 

mobile cylinder. 

3°: a means for controlling the flow of oxygen (quickly 

starting and stopping the flow). 

These conditions have offered no obstacles in construction 
so that the present types of apparatus are eminently satisfac- 
tory for the service to which they are put. The original 
source of heat, however, must be effected by some external 
agency. Matches are the simplest means for beginning the 
reaction, although it is not improbable that at some time 
an automatic arrangement operating with the controlling 
valve will afford the necessary ignition. This will not only 
result in economy of time but will eliminate an exceedingly 
distasteful stage of the present methods of cleaning auto- 
mobile cylinders. In conjunetion with the igniting agent, a 
few drops of kerosene in the compression chamber or even a 
preliminary injection of oxygen will hasten the reaction. 
When such measures are employed, the operator must be 
careful of the resultant flareback. 


9 
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The efficiency of removal of the carbon depends upon sev- 
eral factors. These are mainly: 

1°: the skill of the operator. 

2°: the volume and rate of flow of oxygen. 

3°: the condition of the carbon deposit. 

4°: the routine attending application of the process. 

During the few years that the decarbonizing process be- 

came popular the apparatus was scattered over a wide range, 
embracing garages, repair shops, service stations, etc. Gen- 
erally the outfit was installed by a manufacturer’s service 
man, and a simple demonstration sufficed to produce pro- 
ficient operators. It is, therefore, not unusual to find shops 
where every employee can perform the process most satis- 
factorily. 
* On the other hand, when a service man was not available, 
printed instructions were the means for educating operators. 
It would be difficult to state whether failure to have the serv- 
ice man’s aid has tended to turn out less skilful operators. 
No matter what method was used experience was required 
in manipulating the torch, and in adjusting and controlling 
the oxygen supply. 

Certain well formulated rules had to be followed. The 
manufacturer pointed out the hazards attending the process 
and also showed how to eliminate all danger. From the 
rules which were outlined either by the service man or in 
printed instructions no deviation was expected. 

Therefore, when the manufacturer so explicitly pointed out 
the routine for cleaning each cylinder, the ordinary operator 
would surmise that no digression was permissible. It was 
anderstood that the piston had to be at dead center with both 
valves closed. This was clear enough, but no method was 
pointed out for determining the point where compression had 
ended, when both valves would be closed and the piston 
would be at the top of its stroke. Usually, the operator’s 
ingenuity resulted in the use of a flexible wire which might 
or might not locate the piston at the highest position, but, 


there was no way of saying whether the valves wer: 


or not. 


Actually, there is no need for the use of the flexi! 
nor for any assumption as to the condition of th: 
It is specifically stated that the “piston must be at | 
of compression.” This entails the condition that bot! 


are closed. 


cylinder while the crank is being turned, identifies th 
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Placing the thumb over the exhaust cock 


position of the piston very easily. Furthermore, by 2 
on the firing order of the particular engine, it is pos 

decarbonize the engine with one setting of any pist 

ing on the position of the crank for setting all pisto: 


the first. 


Considering a four cylinder engine firing in the or, 
4-2 it is readily seen from the diagram that during 
revolutions of the crankshaft all four cylinders fire 


fore if the piston of any particular cylinder is set 
end of compression the next cylinder in the firing o: 


be prepared for decarbonizing by turning the crank 
one-half a revolution. It is safe to assume that th: 


way would be to start with the first cylinder. If, h: 


the operator should *start with any other cylinder, N: % 
example, the next cylinder would be No. 2 and the q 
cycle would be 4-2-1-3.° In any case, exactly one-half ; 

lution of the crank brings the next cylinder into th: 

condition for the reaction. 


Firing orders of ‘various engines are usually to b: nd E 
on the engine valve plate unless the plate happens t: F 
well covered with oil and grease that the numbers can: 2 
distinguished. 


It must be remembered that*two complete revolutio: 
required to complete a cycle'for any cylinder, this inc! 


admission, compression, firing, and exhausting. In th: 
of a 4 cylinder engine it is necessary to’turn the cran! 
half a revolution to bring the next cylinder of the engi: 
the condition requisite for cleaning. For engines q 
greater number of cylinders the proper turn for the cra: i a 


It has already been outlined that the efficiency of re: 
of carbon depends on ceftain.factors. The human factor « 


6 cylinder—1/3 revolution 
8 cylinder—1/4 revolution 3 q 
12 cylinder—1/6 revolution 





not enter into this type of work io the extent that it 
in welding and cutting operations, and almost any me: 
can perform this duty most successfully. 


The condition of the carbon deposits is one which depe: 


entirely on influences which were fully discussed in an « 
lier issue of The Welding Engineer. But, regardless 
thickness or compactness of the deposit, the rate of fi 
oxygen can be so adjusted that the removal will proce: 
a very high rate of speed. Loss of oxygen must be gua: 
against by the use of port plug bushings, although the « 
ing must not be so closed that the gaseous products can 


escape. 


It is, therefore, safe to assume that the greatest eco: 
can be effected only by curtailing all the routine attendi 
the actual injection of oxygen. This not only refers to 
procedure of setting the pistons, but also takes into accouw' 
the removal of spark plugs, wires, and protection of th: 

It is needless to go into details regarding these item: 
they can best be left to the individual. 

The process offers very little for improvement exceptine 
certain few elements which have already been pointed ow! 
but in the method of applying the process every operator ©) 
curtail his labor item to his own or employer's advantay 
applying the procedure explained in preceding paragrap!:: 
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J EARLY ROTARY ELECTRICAL CONVERTER 


mann Lemp,* who has been a prolific inventor in the 
cal field narrates that he first heard the name of Edi- 
his native Switzerland, while experimenting with a 
graph in a factory at Neuchatel. At the first Interna- 
Electrical Exhibition in Paris, in 1881, he saw Edison's 
-team-driven dynamo and its hundreds of incandescent 
Although but nineteen years of age, he decided to go 
e country where such wonderful progress was being 
Before the end of the year, he was at Menlo Park, 
Edison’s staff. " 
1887, Lemp joined the technical staff of the Thomson 
Houston Electric Co. Professor Elihu Thomson and E. W 
R asked him to devote all his time to the commercial de 
lopment of electrical welding, which he did for seven years. 
“welding of electric street railway rails together in place 
to the construction of a large rotary converter, probably 
first one of magnitude. Now such machines for chang 
alternating electrical current to direct current, or vice 
ersa. are common equipment in power stations and manu- 
.cturing plants. While working on the problem of provid- 
¢ alternating currents from a direct-current trolley wire, 
e “happy thought” which took form in a rotary converter, 
ame to him like a flash 
Lemp’s first plan for solving this problem was to couple 
500-volt direct-current motor to an alternating-current dy 
namo of 150 kilowatts capacity. While considering the size 
the necessary apparatus, he came upon an article describ 
ng a novel electrical generator by Shuckert & Company, of 
Germany, which, engine-driven, had besides the usual com 
mutator supplying direct current, slip rings from which al- 
ternating currents were collected. It occurfed to Lemp that 
the engine was unnecessary, that the direct-current generator 
might be operated as a motor and that the alternating cur 
rent could be taken from the slip rings. Since the com 
pany’s welding transformers had been standardized on 50 
cycles frequency and 350 volts, when the rotary converter 
was connected to a standard 500-volt trolley line, the alter 
nating side gave 350 volts, suitable for the standard welders 
To try out the principle, a Thomson-Houston bipolar, 
direct-current motor of 500 volts was taken from stock; its 
armature was replaced by one of 250 volts, to increase speed 


and frequency; one of the commutator segments was ground- 


ed to the shaft, and the opposite segment was connected to a 
slip ring shrunk over a strip of mica laid on the commutator. 
The whole took about a day’s time, and a standard welder 
when connected to this rotary converter operated perfectly. 

This was an unusual engineering experience, to have two 
existing standard electrical systems co-ordinated by an in 
termediary without requiring all sorts of adapters, special 
transformers, and other apparatus. 

The first welding train, built by the Johnson Company, of 
Johnstown, Pa., contained a 150-kilowatt rotary converter 
Recently, Mr. Lemp learned that this original rail-welding 
equipment was still working in the streets of Lynn, Mass 
after having made 250,000 welds. 

[t is not pretended that this narrative records the genesis 
of the rotary converter. It simply relates how one engineer 
without previous knowledge of the work of others, solved his 
blem in rail welding by making a machine of the rotary 
verter type.—“Research Narratives, Engineering Foun- 
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REVISIONS OF INTERSTATE COMMERCE 
COMMISSION REGULATIONS 
The Interstate Commerce Commission has ordered the fol- 
wing revisions in paragraphs 1861 (j) and (w), effective 
Vebruary 10, 1922: 
361 (j.) A cylinder must be condemned when it leaks 


hen the permanent expansion exceeds 10 per cent of the 


total expansion. Cylinders condemned on account of ex- 


cessive permanent expansion may be further handled under 
the provisions of paragraph 1861 (x). 


Cylinders Exposed to Action of Fire 


1861 (w.) Cylinders which have been in a fire must not 
again be placed in service until they have been properly heat 
treated and retested as prescribed in paragraph 1861 (x); 
provided, that acetylene cylinders need not be heat treated 
if examination shows the porous filling to be unchanged and 
intact, and they may be used after passing the pressure test 
prescribed therefor. 

It is further ordered that paragraph 1861 (x), as set forth 


below, be thade a part of the Regulations, effective February 
10, 1922: 


1861 (x.) The reheat treatment of cylinders must be fol- 
lowed by retest and these operations must be carried out, 
supervised, and reported, as prescribed for the original heat 
treatment and test by the specification covering the manu- 
facture of the type of cylinders in question. In the case of 
cylinders of outside diameter exceeding 4 inches, a permanent 
expansion of not less than 3 per cent or more than 10 per 
cent of the total expansion must be shown in the retest; pro- 
vided, that if the cylinders can be segregated into lots having 
practically the same chemical composition, the allowable per- 
manent expansion in the retest may be from zero to 10 per 
cent of the total expansion if one cylinder out of each such 
lot of 100 cylinders or less is subjected to and passes the re- 
quirements of the flattening and physical tests as specified by 
the specification for the manufacture of the type of cylinder 
in question. 


BIG PISTON REPAIRED BY WELDING 


The accompanying illustration shows a 2,800 lb. cast iron 
piston of a Diesel engine after completion of a repair by oxy- 
acetylene welding. The piston was cracked across the head 
in the form of an X, and is one of a series of 30 pistons which 
were damaged in a similar manner. In preparing the piston 
for welding, a cutting torch was used to cut out a deep 
chamfer at the best angle for making the weld. Approxi- 











A 2,800 Lb. Diesel Engine Piston Reclaimed by Acetylene Welding. 


mately 75 gallons of coal oil were used in preheating the 
casting, 105 Ibs. of cast iron rods were used as filler, 6 cyl- 
inders of oxygen and 3 tanks of acetylene were consumed, 
and the work required 35 hours. 

The repair of the piston shown was so satisfactory that it 
was decided to weld the entire series of 30 pistons. The 
work was done by the R. E, Parrish Welding Shop of Iola, 
Kansas, for the Lehigh Portland Cement Co. 
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WELDING IN THE OIL FIEL )s 





Adoption of Welded Joints as Standard for New Pipe Line 
Construction—How Gangs Are Organized for the Work 


T may be doubted if there, is any stride in the progress of 
| the oil industry that has been taken with greater caution 
than the advance that is now definitely accomplished in the 
construction of oil transmission pipe lines. Some years ago 
when welding was first coming into general public attention 
and before the development of sound practice in dealing with 
some of the knotty problems that were bound to arise, oil men 
attempted to construct welded lines. It was only natural 
that they met with serious discouragement in the failure of 
early work of this kind and the effect was to throw welding 
generally into disfavor among oil men. In fact, for a con- 
siderable time it was not possible to interest them at all in 
welded lines. 

However, welding and cutting progressed so steadily and 
conspicuously in other industries that the oil companies were 
bound sooner or later to give the process another trial, and 
very naturally better results were obtained, owing to the more 
mature understanding of the process. Oil men in localities 
where work was being carried out by competent welders soon 
learned that lines could not only be constructed more cheaply 
with welded joints than with screwed joints, but that the 
joints could be made so sound that they were really superior 
in every respect to joints made by the old methods. Still 
there was the disposition to let the other fellow do the pio- 
neering and it is only within very recent years, almost within 
months, that there has been any general tendency toward the 
adoption of welding in oil pipe line construction. 


One of the first pipe line companies to experiment with 
welding was the Prairie Pipe Line Company, of Independ- 
ence, Kansas. This company bore the brunt of some of the 
early failures and for very many years would have nothing 
whatever to do with welding. It is all the more interesting 
for this reason to learn that the same company was one of 
the first to resume experimental work and to, finally adopt 
welding as a standard method of construction for new lines. 

The first fifteen miles of 8 inch welded line was laid by the 
Prairie Pipe Line Company less than two years ago. This 
company used a 100-lb. portable acetylene generator and 
worked with five or six welders tying together one-half dozen 
or more lengths of pipe at each sitting. The welding crew 
was advanced as rapidly as the work progressed, keeping 
close on the heels of the lining-up gang going ahead. Two 
or three operators trailed the main welding crew, tying in the 
long sections, the last welder working in a bell hole to tie in 
the still longer sections when they were rolled into the trench. 
On this line the company used plain pipe with 60 degree 
bevels at the ends. The line traversed much difficult country 
in a district that is rough and hilly. After the work was thor- 
oughly organized the crew advanced at about the rate of one 
half mile per day. The total crew comprised eight welders 
and about twenty-five extra men to line up the pipe and as- 
sist in making bends and getting the slack in the welded line. 
When completed there were 4,250 welds. 

The line was subjected to a cold water test under a pres- 
sure of 775 to 800 lbs. and it was found that there were two 
small leaks in the line. When these were repaired, and the 
pressure was run up again, the line was found to be in good 
condition, and it was at once placed in service for the trans- 
mission of oil. This was in February, 1921. Up to the pres- 
ent time none of the joints has given the slightest trouble, 
and as a consequence, the Prairie Company’s superintendent 
decided to adopt the welded line as a standard for new con- 
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struction. Since welded construction was recogn 
Prairie people there have been no breaks in weld 
have been free from collar leaks and there has bee: 
whatever. 

It should not be assured, however, that the P: 
pany in their later pipe line construction followed 
construction-methods pursued in their initial 
On the contrary, they made a number of materi 
which resulted in greater efficiency and greater eco: 
of the principal changes was in the length of t! 
pipe sections. By making a special arrangement it 
that the mill would supply 8-inch pipe in 40 ft. len; 
the ends beveled to 45 degrees for welding, whic! 
possible to advance at the rate of slightly more t! 
mile a day, with only six welders. The force of | 
the second 15 miles of pipe line was about the sam: 
first 15 miles. The second line, which was laid n: 
nee, Okla., was finished without a single leak showi 
welds, but there were a couple of joints that had | 
moved and replaced because of pipe sections that 
perfect as manufactured and delivered. These tw 
stretches of 8-inch pipe line and 6 miles of 6-inch 
given remarkable satisfaction, no leaks having dev: 
any of the lines after the repairs noted following the p: 
impact tests on the fist 8-inch line. 

The Prairie Pipe Line people have found ox) 
welding and cutting very useful in the repair of pip: 
which there has been more or less severe pitting of! 
sections. Where the lines cross districts impregnated 


alkali, pitting has been found to be so serious that afte: 


few years entire sections of pipe have to be take: 
replaced. The cutting torch has been found to be i: 

for, taking out bad sections and oxy-acetylene welding 
made it possible to insert the new pipe sections with 
mum of expense and delay. Only last summer, th 
Company made repairs of this kind on an 8-inch line bety 
the company’s Cobb and Argo stations, a distanc: 

35 miles. The first step was to displace the oil with 
after which it was a simple matter to remove the bad 
tions. In some places, it was necessary to remove o! 
or three consecutive sections, while in other places, as ' 
as 20 sections had to be taken out. New sections 
welded while the gang was lifting the damaged pipe, a: 
soon as the pitted sections were taken out the replace’ 


was ready for tying in. In was simply a matter of cutting ' 


old line, throwing out the old pipe, getting the proper ; 
into the new line and welding it in place. This meth 


replacing pitted pipe requires only a smali gang and does | 


require the use of flanged right and left nipples whic! 
essential in screwed lines. 


in speaking of welded lines, Mr. N. E. Wagner, the Pra! 


Company's welding superintendent in Oklahoma and 1: 


says, “There is nothing in connection with welded joints 


affect the pumping pressure, Our scrapers have gone th’ 


welded lines in better time than through screwed lines. Mor 


over, we have had no trouble whatever in regard to | 
developing once the line is placed in operation. We pla 

slack in the welded lines the same as we do in screwed | 
The principal thing to consider in putting in welded lines 

use only first-class welding equipment. The next thing 
consider is the welder. We put all our welders to test a! 
they cannot show good workmanship we do not hesita' 





3 
ae 
4 
Be 
































































them we cannot use them, because both the equipment 
the welders have to be A-1.” 

Wagner has spoken out of the fullness of his experience 
reference to the character of equipment and welders 
red for oil pipe line work. The Prairie Company has just 
leted under his direction 140 miles of 8-in. pipe line from 
‘a, Texas, to Hensley. On this line 40 ft. lengths of pipe 
used. There were four gangs working at one time, one 
rting from each end and working toward the center, and 
starting at the center and working toward the ends. This 
a rush job. Two 190-lb. portable acetylene generators, 4 


wee es working from each generator and 3 welders tying up 

line behind, with acetylene tanks on carts, were assigned 
to each gang. With this organization in full operation it was 
possible to lay a mile per day per gang or 4 miles per day 
with all 4 gangs going. 





A FEW PUTT-PUTTS TAKE THIS UNIQUE OUTFIT 
TO THE JOB 


While strange and divers uses have been made of the mo 
torcycle as a means of transportation, it remained for an elec 
tric company of new Orleans, La., to recently evolve the 
unique scheme of using it for the transportation of a gas 











A Speedy Means Used for Transporting the Gas Welding Outfit By 
One Welder. 


welding apparatus. Confronted with the problem of finding 
a means of conveyance that would be at once quick, efficient, 
and economical for transporting the welding outfit to any 
place on the property where it might be needed, this company 
finally bought a second-hand motorcycle, fitted it with a third 
wheel and a side frame and stored the tanks therein. Now 
when there is any welding to be done this outfit is called 
into use. 





ANOTHER AMATEUR CRACKSMAN 
(A Letter from Kut-off) 
Dear Editor: 

Maybe you've been reading in the paper the way I have 
how burglars has been taking to burning open safes and 
robbing places that way. It sure sounds possible and when- 
ever | see anything in the paper telling about such a case | 
always read it. But I guess half the time the stories are 
faked because you can’t cut open a safe as easy as the papers 
make you think you can. Leastways I found I couldn't 
couple of weeks ago when I tried it. You know how these 
Prohibition people passed a law about liquor and beer? 
Who'd ever thought things would come to pass in this here 
country when a fellow would have to be satisfied with Adam's 
\lc after finishing a day’s work. 1 remember when | first 
ted to work for Bill we'd send around the corner for a 


big pail of suds and it only cost a dime, and maybe it didn’t 
taste sweet after a tough job over a hot fire. At any rate 
those days are past and now when you've got a bottle or 
two you hide it in a big safe and put a watchman outside 
and maybe some burglar alarms around the place to protect 
it from the watchman. It ain’t safe to have the stuff any 
more than diamonds. And if you have plenty and want to 
get rid of some, it’s curtains and the exit march. About a 
million revenue men get on your trail until they’ve cornered 
you and had you up fgr every crime imaginable. And if you 
carry it on your hip you're sure to have some liquor hound 
smell it out and then you get nabbed too. There ain’t no 
place safe unless it’s in some other country but who wants 
to leave the good old U. S. A. even though the Pros have 
got us tackled and down. At any rate some fellows is coin- 
ing money making the stuff and selling it, while others who 
have the pull get the stuff from some place and believe me 
they are getting rich. And in the meantime the people are 
paying to catch them and getting poor between paying for 
trying to catch them which don’t happen any too often and 
between trying to catch some stuff which the last is more 
expensive, and besides mostly you get stung, and you can’t 
say anything because you are liable too. But one fellow 
has been going it strong until the dry agents get wind of him 
and trail him until they have some evidence, but the real 
proof is hard to get. Then one day the fellow wises up that 
somebody is red hot after him and he skips almost the same 
time as the drys make a raid on his office. They don't 
catch him, seeing as he’s gone but they catch a clerk and they 
make him think he’ll be sent away and maybe hung which 
they can’t only they want to find out all he knows which ain’t 
much at that. But he says all the papers what they need is 
in a big safe in the next room, only he can’t open it seeing 
as the boss was the only one what had the combination and 
he’s gone. Well, they call in one of these experts from a 
big safe company and he fools around a while and then he 
Says something is wrong and that they’ll have to open the 
safe some other way. He says maybe it can be cut open and 
he mentions Bill. You see that’s how I happened to be there. 
Bill was busy that day on a special job and he told me 
to go up there and cut open the safe, so I went and took the 
torch and started out. When I got there I rigged up the 
stuff and started to cut but I couldn’t get the cut going. All 
the fellows tried to tell me what to do and one fellow says 
maybe my flame isn't strong enough and I think so too, so I 
put on as much pressure as I can get and try to cut. Once 
in a while a place would melt until I had a little hole started 
but only part way through. I can see the stuff ain’t steel, 
but so long as I’m here and the job is paying good money 
and all expenses what comes from the government why. 
should I give up and I keep on trying to melt a little at a 
time until all of a sudden I burn the end of my tip and the 
torch begins to backfire like a machine gun which scares 
everybody so bad thinking maybe there’s an explosion that 
they all run and leave me alone. I can’t use my torch seeing 
as the only tip is burnt up, so I starts to figure out what to 
do and then I think maybe I can melt out a piece with a 
welding torch, so I go to the shop and pick out a torch to 
take back and a big size tip, when Bill comes in and wants 
to know if I’m finished. I tell him what happened and he 
looks me over for a while and then he grins and says if brains 
were dynamite maybe I couldn’t even blow a peanut shell 
off my head. Why he says didn’t you cut out the combina- 
tion and put your fingers in and pull back the bolts? Those 
fellows don’t care about the safe and the government won't 
have to pay for damage seeing as its a raid. So I go back 
and do as Bill says only I don’t take the welding torch 
only taking a new cutting tip which does the job fine. 
Yours, 


Kut-off. 
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AIR REDUCTION CO. ACQUIRES 





A Consolidation Which Brings Together Two Im- 
portant Organizations in the Oxy-Acetylene Industry 


NNOUNCEMENT has been made by the Air Reduction 
Sales Company that it has acquired all the assets, in- 
cluding the patents, trade marks and trade names, of the 
Davis-Bournonville Company, of Jersey City, New Jersey. 
Negotiations effecting this move were consummated on 
March 17, 1922. It is understood that the purchase was ac- 
complished without the need of public financing or bank 
loans. 
The consolidation brings together two large companies 











Davis-Bournonville Jersey City Plant. 


whose histories have been closely allied with the history of 
the development of the oxy-acetylene welding and cutting 
industry. 

The Air Reduction Sales Company is one of the pioneers im 
the extraction of gases from the air for industrial use. Its 
principal product is oxygen, which is used to the greatest 














A Mechanical Cutter in Operation. 


extent, in conjunction with acetylene, in producing the high- 
temperature oxy-acetylene flame. The company owns and 
operates nineteen oxygen plants in important industrial cen- 
ters of the country. Annually, these plants turn out hun- 
dreds of millions of cubic feet of oxygen, this gas being com- 
pressed in steel tanks and distributed, through the medium of 
a plant-and-warehouse service system to the country’s rail- 
roads, shipyards, steel mills, manufactories, garages, scrap 
yards, repair shops, etc. 

Acetylene ranks next to oxygen in importance in the list of 
Airco products. The Air Reduction Sales Company owns 


and operates ten plants devoted to the manufa 
gas, these plants being distributed throughout th 
a manner that well complements the company’s 
cilities. 

In addition to its oxygen and acetylene prod 
ties, Air Reduction owns a carbide plant, a 
cutting equipment manufacturing plant, and exter: 
tories for the carrying on of useful research 
with its various activities. 
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This Well Known Generator Has Been Re-christened 
“Airco-Davis-Bournonville.” 


The Davis-Bournonville Company was organized 
by Augustine Davis, Eugene Bournonville and 
Wortham. Three years before, Mr. Bournonville 
ceived the first oxy-acetylene torch to be introduc: 
United States, this torch having been sent him by 
ciate, Edmond Fouché, of Paris, who, with Picard, 
veloped this revolutionary tool. The first Fouché tor 
blowpipes, as they were called, used the gases un 
pressure, but Fouché later produced a low-pressur 
jector, type, employing the oxygen under high press 
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e acetylene under low pressure. Subsequently, Gauthier and 

_ of Paris, brought out the positive-pressure, or medium- 
ssure blowpipe, in which both gases were used under 
derate and independent pressures, affording positive con- 
and maintenance of gas proportions. 

Messrs. Davis and Bournonville obtained in 1907 rights for 
the “Gauthier-Ely” torch in the United States and Canada. 
(he organization of the company followed, and from then on 
ame a period of unremitting effort on the part of the Davis- 
Rournonville Company to develop and improve the original 
positive-pressure torch. As success was attained in connec- 
tion with the welding torch, the company’s activities were di- 
rected to the development of oxy-acetlylene cutting torches, 
acetylene generators, and finally to an especially successful 
line of patented machines for welding and cutting as the use 
of the oxy-acetylene flame became general. These patented 
machines, by virtue of their labor-saving features; have al- 
ready done much to revolutionize production methods and 
this despite the fact that the full possibilities of this type of 
equipment have only been slightly taken advantage of by 
modern industry. 

The merging of the Davis-Bournonville Company with the 
Air Reduction Sales Company brings to the latter organiza- 
tion all of the products that have been developed by ‘“‘D-B.” 
These products include hand welding and cutting torches in 
a variety of styles and sizes, suitable for all classes of service; 
machine torches for welding and cutting; pressure regula- 
tors; lead-burning torches; carbon-burning outfits for use on 
motor-car cylinders; acetylene generators, in five sixes; 25, 
50, 100, 200 and 300 lbs. capacity; tube-welding machines and 
tube-fabricating equipment; barrel-welding machines; weldo- 
graphs for robe rails, milk cans, etc.; the radiagraph for 
straight-line and circle cutting of steel plates and forgings; 
the oxygraph in two styles for cutting forgings, dies and 
shapes; the camograph for production cutting of hand holes 
in steam-boiler headers, locomotive links and other parts 
made in quantity; the pyrograph for cutting boiler flanges 
to height and caulking angle in one operation. 

It is the intention of the Air Reduction Sales Company to 
continue the manufacture of “D-B” torches, acetylene gene- 
rators, special machines, etc., under the supervision of the 
men who developed this brand of oxy-acetylene apparatus. 
The equipment will be marketed under the trade name of 
“Airco-Davis-Bournonville” through the medium of the Davis- 
Bournonville service organization in combination with the 
service system that has been built up for the distribution of 
Airco oxygen, Airco acetylene, and other Airco products for 
welding and cutting. 





COST OF THERMIT WELDS REDUCED BY DE- 
CREASING AMOUNT OF WELD METAL 


As a result of an investigation by the Research Depart- 
of the Metal & Thermit Corporation, New York, to reduce 
the cost of thermit welding, it has been found that econo- 
mies amounting to 10%, or over, can be made in regard to the 
amount of thermit required to make a weld. 

It has been found that by reducing the size of the collars 
or re-inforcements of thermit steel, also by narrowing the 
gap and changing considerably the proportions of gates and 
risers, it is possible to weld the smaller sections, such as 2 
in. X 3 in. up to 4 in. x 6 in. with very much less thermit than 
was ever believed possible before. For instance, a weld on a 
2 in. X 3 in. section for which 40 Ib. of railroad thermit used 
to be recommended, now can be made with only 10 lb. of 
thermit. On a 3 in. x 4 in. section, where 55 lb. was for- 
merly recommended, 25 Ib. only is needed, providing the size 
of collar, width of gap and size of the various gates are 


Lroportioned in accordance with the dimensions now found 
best. 
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On a 4 in. x 6 in. section the new method will give a per- 
fect weld with a saving of over 10 per cent in the thermit 
required, i, e., while 75 lb. was previously recommended for 
this size of frame, the new method will weld it with only 65 
lb. or a saving of 13% per cent. On the smaller sections 
the saving runs up into high figures and enables a thermit 
weld to be made at a cost which will compare favorably with 
the cost of other welding methods. 

The accompanying table gives the width of gap, width and 
thickness of collar, size of gates and quantity of thermit which 
should now be used in welding all sections from 3 in. x 2 in. 
in size up to 7 in. x 7 in. 


Thermit Required for Welding Various Sections 


Thickness 
Width of of Thermit 
Thermit Steel Recom - 
Width Depth Steel Collar Heat. *Pour Riser mended 
of Frame of Frame Width Collar Center Gate Gate Dia. Amount 
Inches Inches Gap Inches Inches Inches Inches Inches Inches 
3 2 y4 wy ly, 1 1 1% 10 
3 2 fs 2% fs 1 1 1% 12 
3 3 . % 1 1 1% 16 
3 3% th 3% te 1 1 1% 20 
3 4 % 3% N% 1 1 1% 25 
4 4 hh 4 % i” 2 os 40 
4 4% % 4 % 1% 1% 2 45 
4 5 wRmO4 —% iy~ 1% 2 50 
4 544 1 4y, 1 34... See 60 
4 6 1 44 1 i4 1% 2 65 
44% 4% 1 4y, 1 14 1% 2% 60 
4% 5 1 4 1 1% 1% 2% 65 
4% 5% 1% 5 1% i4% 1% 2% 70 
4% 6 1% 5 1% I4 1% 2% 1% 
5 5 i“~% 5 1% 14% 1% 2M 75 
5 54% 1% =O 1% 1% 1% 2% 80 
5 6 1% 5% 1% I~ 1% 2% 8 
5 7 14% 5% 1% 14% 1% 2% 90 
54 5% 1% 5% 1% 14 1% 2% 85 
54 6 1% 5% 1% 1% 1% 8% 90 
5M 7 1% 6 1% 1% 1% 2% 105 
6 6 14% 6 1% 1% 14% 3 100 
6 6% 1% 6 1% 1% 1% 3 115 
6 7 1% 6% 1% 1% 1% 3 125 
6% 6% 1% 6% 13% 1% 1% 3% 130 
64 7 i% 6% 1% i14%74 1% 3% #140 
64 8 1% «#7 1% 1% 1% 3% 150 
7 7 ee 1% i4 Im 3% 150 


*Diameters shown above for pouring gates are mean di- 
ameters. In practice these pouring gates should be tapered, 
bottom diameter being approximately % inch less and top 
diameter approximately ™% inch greater than dimensions 
given. 


FIRST ANNUAL DINNER OF AMERICAN WELDING 
SOCIETY APRIL 2 


A beefsteak dinner will be a feature of this year’s annual 
meeting of the American Welding Society. 

This event, which will be the first annual dinner to be 
held by the Society, will take place at Reisenweber’s, 58th 
Street and Eighth Avenue, New York City, at 7 o’clock, 
Wednesday evening, April 26th. It will be solely a good- 
fellowship affair, with a lot of fun in between a maximum 
of good things to eat and a minimum of “speeches.” 

Every member of the A. W. S. is invited not only to at- 
tend this dinner himself, but to bring his friends as well. 
Out-of-town members attending the annual meeting should 
make a point of staying over for the party. 

Tickets may be secured from the secretary of the associa- 
tion at six dollars per plate. Reservations should be in 
before April 12th. 
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A Question of Training 


VERY time a boiler explosion occurs and inquiry 
that a seam has been welded here, some well : 
person ventures to recommend that welding should 
allowed on such work “until further notice.” [i 
policy should be adopted generally, the welding a: 
never succeed in getting the recognition it deserv: 


great need is not for restriction, but for training i 
is still an urgent demand for good operators, p: 4 
specialized operators. If boilers or similarly importa: 2 


tures are.to be welded, the need is for men who are 
to work well and make perfect welds the first time i 
less of the time element. More welding failures 5 
to poor supervision in this respect than to any inh: 

fects of the welding processes. , 





Welding as a Salvage Tool 


A TRIP through the average manufacturing plant 
some point lead past a pile of scrap which should 
scrap, especially if it is composed of metal parts. D 
castings, for example, which are rejected by assemb! 
partments are not necessarily junk. In most cas 
torch or the are will fill up a blowhole, or build up a 
part, at a cost far below the cost of replacement 
has been cited recently of one welder whose work wa 
fully checked for a long while in order to determine ju 
valuable his work was. The records showed that \ 
was effecting a saving of over a thousand dollars a 
more than it cost the factory. Hundreds of factorie: a 
which welding is now considered only as a repair 
might apply it to salvage work and get enough v: 
justify the installation of additional equipment. 





It Is Better to Know Than to Be Caught Napping 


EOPLE are already beginning to talk about a bu 

revival with real sincerity. It is here because a nor: 
effort is being made to keep the wheels turning. Weldi: “4 
sure to get its share of the benefits, and salesmen in th: 
dustry look forward hopefully to a prosperous year. |i 
good time to take note of the fact that there ‘are four 
ing processes, each one of them showing marked dev 
ment each year. The wise salesman will take pains to be: 
thoroughly posted on all four methods, their special app! 
tions, and their limitations. This is particularly true 
the question of production welding is involved, for the bu) 
is apt to be well informed himself and will naturally ha 
the greatest respect for the salesman who displays the 
all around knowledge of welding processes. 
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Speed Is Not a Factor in Good Welding 


YELDING is rapidly gaining in popularity as a su)) 
for discussion in technical magazines and technica! s 
cieties. Authors and speakers in their enthusiasm over s 


‘cessful applications, nearly always make reference to spe 4 
possibilities, and here a word of caution is due. The cart x 
reader or listener will notice that speed records are usu Pa 
qualified by admissions of inferior results. There is a |i < 
to the desirability of speedy work because fast welding | 4 


not be good welding. It would be a fine idea to forget 
about the time element for a while and think only in ter 
of perfect fusion and sound welds. 












Our Moral Leadership in Jeopardy 


VERRIDING the earnest recommendations of the Pres 

dent, in defiance of the opinion of the Secretary oi '! 
Navy and of every qualified naval expert in the United State: 
the House of Representatives is proposing to cut th 
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Read on this page, from issue to issue, a description of the features which have made Prest-O-Lite a national institution 
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Prest-O- LITE 


One Gas That Meets Every Requirement 
of Welders and Cutters 


In spite of continuous effort to substitute other fuel gases, 
Acetylene remains today the only practical welding gas and by 
far the best for cutting. 


Because it is so perfectly adapted to both welding and cutting, 
it does away with the necessity for two stocks of fuel gas and 
two types of apparatus for cutting and welding. 


One supply of gas answers every demand. Operators using one 
fuel gas and one type of apparatus become more efficient and 
problems of management are simplified. 


Each Prest-O- Lite user An inquiry to our nearest District Sales Office will bring you 

looks to his nearest District information about our latest sales and service plans. 

Sales Office not merely for 

arrangements to adequately THE PREST-O-LITE COMPANY, Inc. 

cathe acetylene needs, but General Offices: Carbide and Carbon Building, 30 East 42nd Street, New York 

fe or helpfu co-operation and Balfour Bldg., San Francisco;InCanada: Prest-O-LiteCo. of Canada,Ltd., Toronto 

advice on any matter in- DISTRICT SALES OFFICES 

volved inthe use of acetylene. Pittsburgh Chicago San Francisco St. Louis 
Buffalo Cleveland Dallas Destin 
Milwaukee Atlanta Philadelphia Detroit 

New York 


Frost OfLite 


DISSOLVED ACETYLENE 
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sonnel of the Navy to a point which will reduce this country 
to the world’s third naval power instead of its first. 

“Economy run mad” is the only phrase which can fitly char 
acterize this attitude of Congress in respect to the Navy. The 
situation is filled with such ominous possibilities as to alarm 
every patriotic American. The facts in the case are so signple 
and so easily grasped that there should be no possibility of 
misconstruction: 


Under the Four Power Treaty the famous 5-5-3 provision 
placed the United States and England on a par in regard to 
naval power with Japan a close second. But in order to keep 
that radio it was necessary that the United States should 
maintain a personnel of 130,000 men. Congress, having ac- 
cepted the treaty, now proposes practically to scuttle it at 
the expense of the United States by cutting our Navy to one- 
half the necessary minimum or, in actual figures, to 2,000 
men less than the number enlisted today in the Japanese 
navy. 

The protests of the President and of his naval advisors have 
apparently fallen on deaf ears. Congress needs a rallying 
cry for the coming election, and the Navy is to be made the 
goat. 

As representatives of the business interests of the country 
we are at least as fully awake to the urgent need for economy 
in our government as any politician in Washington. But when 
economy is strained to the point where the dignity, the power 
and the prestige of America are menaced it ceases to be a 
virtue. 

The whole country rejoiced when the treaty for the limita- 
tion of armament was successfully negotiated, but no patriotic 
American ever dreamed that that treaty might be used as a 
weapon to undermine the proud pcsition which the United 
States has won as the leader of the nations in the march of 
civilization. Yet that is precisely what Congress is doing 
today in the sacred name of vote-catching legislation. 


Only men utterly ignorant of history and human nature 
waste time indulging in vain dreams that war has vanished 
from the earth. Sane and thoughtful men know that the 
threat of war hangs over the world as heavily today as it 
has ever done in the past and that the only real sope to avert 
that terrible disaster is in the power and influence of the great 
democratic nations, among whom the United States stands 
first and foremost. In fact, it is not too much to say that 
the equilibrium of civilization will depend for another genera- 
tion at least on the influence for peace which America alone 
can exert. 


To maintain that power and prestige which for a hundred 
years has never been exerted in an unrighteous cause it is 
vital that America should ever have behind her the one argu- 
ment which is never misunderstood—adequate armed force. 

Can anyone doubt the effect on the turbulent and half- 
civilized people of the Orient of the knowledge that the 
United States was inferior in naval power to Japan? We are 
no longer an isolated nation but a mighty world power, with 
far-flung possessions scattered over the, seven seas. More 
than that, we have a moral leadership which has caused weak- 
er peoples of the earth to look to us as a sure bulwark against 
oppression. In South America, in China and in Russia we 
have assumed moral obligations which, if need be, we must be 
prepared to uphold by force; and, if that need should ever 
become an actuality, that force must be exercised on the sea. 

We believe that if the people of the United States thor- 
oughly grasp the situation which now concerns us they will 
overwhelmingly support the President and the Secretary of 
the Navy in their demand that the United States be inferior 
to no power on earth in naval strength, 

This is a question which far transcends any mere matter 
of dollars and cents. It is a question as to whether we are 
worthy to hold that world leadership which we have won. 
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CURRENT WELDING LITERATU, £ 


DISCUSSION ON THE CYC ARC PROCESS OF AUTO) 
ELECTRIC WELDING—The applications suggested for t} 
welding process were discussed at important British 
these discussions being reported in in detail in the Jour 
the Institution of Electrical Engineers, London, February 

AUTOMATIC SEAM WELDING AND THE MANUFA( 
OF TUBES, by J. L. Anderson—A description of the ma 
that has been perfected for the manufacture and forming 
tubing.—Acetylene Journal, April. 

CRANKSHAFT FORGING BY RADIAGRAPH, by F: 
Rogers—Mechanically operated cutting torch is admirably 
to heavy crankshaft cutting, for preliminary cuts and 
after cranks have been twisted through 120 degrees.—c 
Welding Journal, March. 

DAY OF THE SCRAP HEAP IS OVER, by F. A. mM 
Equipment which formerly would have been sold to th¢ 
man most manufacturers repair today by autogenous we! 
Canadian Welding Journal, March. 

WELDING WITH METHOD, by Marcel Piette—Two ess 
qualities of a perfect weld are mechanical strength and ec: 
The welder is urged to make no unnecessary motions, and | 
disturb the metal unnecessarily, so that gas may not be 
and the metal may not be harmfully affected.—Revu« 
Soudure Autogene, February. 

THE AUTOGENOUS WELDING OF COPPER, by Marce! 
—The author points out that successful copper welding «: 
more on the method of ¢xecution than on the nature of th« 
rod, cites some examples of good welding on this meta 


gives instructions for getting these results.—Revue de la Sou 
Autogene, February. 
WELDING OIL BARRELS SAFELY WITH THE 0x 


ACETYLENE TORCH, by David Baxter—To avoid explos 
when oil coritainers are to be welded it is recommended that 
be filled with water while the welding is being done.—Ame: 
Blacksmith, March. 

jong" MAKING OF JOINTS IN SEAMLESS STEEL TUB! 
by C. N. Waterhouse—Description of a series of tests on th« 
fake process applied to the tubular metal structure of aer 
planes.—Acetylene and Welding Journal, London, February 


THE DEPENDABILITY OF CAST IRON WELDING, by 
Carter—Preheating and annealing essential. Correct preparat 
of the casting. Some results obtained commercially. Any w: 
can be sure of his work if castings are completely preheate 
reguiar practice.—Iron Age, April 6. 





PATCHING ALUMINUM CRANK CASES 

: By G. E, Ward 

A short time ago I read an account of one welder’s met! 
of patching aluminum crank cases, using a piece of iro! 
support the added metal. I have had very good success )) 
using a thin piece of common iron, say 24-gauge, cut in t 
desired shape and placed under the place to be built up, the: 
covering with a thin coating of plaster of Paris, making all 
seams tight around the edges. (We all know that adding 
great amount of filler rod with the torch, in cases where larg: 
pieces are missing, is a slow and expensive job.) Now aite: 
the form is thoroughly dry, I bring the casting to the prope: 
heat for welding, having already welded enough aluminu 
scrap in an iron ladle to fill the mold, then pour in the molte: 
aluminum, adding a little more metal than seems necessary 0! 
account of shrinkage in cooling. After the metal is set, I weld 
around the edges and the job is done. I find this method 
very satisfactory where large parts are missing. It takes 01 
one-fourth the time, saves gas, and gives a smoother job 





SUTTON WELDING PRODUCTS CO. OPENS IN 
INDIANAPOLIS 

Mr. C. R. Sutton, formerly of the Sutton-Garten Co., ha: 
recently launched a contract welding and welding supply bus: 
ness to be known as the Sutton Welding Products Co., at 
South Senate Avenue, Indianapolis, Ind. For the last 
years Mr. Sutton has devoted his time exclusively to the sale 
and use of oxy-acetylene welding and cutting equipment ané 
supplies in Chicago and Indianapolis: This experience |‘ 
brought him a thorough knowledge of the best practices «1/ 
an appreciation of the needs of the industry. 








ARC WELDING IN SHIP CONSTRUCTION’ 


Trial Effort on Small Japanese Craft Proves Success- 
ful and Further Application Is Made on Steel Caisson 


By M. Harmiishi 
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Ito, of the Mitsubishi 


| \ Japan, some years ago, 


Dockyard and Engine Works, Nagasaki of the Mitsubishi 


Shipbuilding Co., Ltd., introduced and recommended the 
adoption of the Kjelberg’s arc welding system to his works 
after he had seen it in operation in Sweden. Since then 
it has been used to some extent to repair cracks and blow- 
holes in iron and steel castings at the Nagasaki Works and at 
he Hikoshima Dockyard of the same company of which |] 
am manager. 

| learned that in England, arc welding was being adopted 
and so much used that Lloyd’s Register of Shipping had been 
under the necessity of issuing tentative rules for its use 
in the building of ships and was therefore led to give the 
subject further study, and resolved to try it on ship construc 
tion should the chance arise, even although our government 


WEIN Ne 5 
































deck had to be plated over. The middle line watertight bulk- 
head, the bunkers and casings and the engine seat and boiler 
stools had all to be removed, and the collision buikhead and 
the after peak bulkhead had to remain as they were before. 
Then the vessel had to be fitted with six new oiltight bulk- 
heads, so as to form two cofferdams and five oil compart- 
ments, and with an expansion trunk extending the full length 
of the oil compartment, as shown on the plan attached. All 
deck houses, casings, funnel, mast, all items of outfit and 
equipment on the deck, the main machinery and deck ma- 
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Details of Welds Made in the Frame of the “Dairyo Maru.” 


surveyors still declined to use it either on ship construction 


or even on ship repairing. For trial purposes, I considered 











TAC Apweie 


a 


ee aoe 
“y--9 
cf 
a 
Le 


A 


| 




















it would be advisable to adopt it on a small craft, such as a <t? 

barge or lighter, with which our surveyors would not have 

occasion to interfere. On looking out for such a job, I ob- a 

tained an order at the end of last year to convert a steam Mgt H 7 

trawler, the “Dairyo Maru,” into an oil lighter, capable of | 

carrying about 300 tons deadweight, and I secured the owner's 

sanction to do this job with electric arc welding as far as it al secron | 88 SECTION. 
could be suitably managed. The job was completed quite wea eee n ———=, 
successfully by the are welding process to her owner’s entire y 


satisfaction. 

The next attempt was made on a steel self-floating caisson 
for the new dry dock of our Hikoshima Dockyard, known as 
our No. 2 Dock, 460 feet long. The caisson was designed by 
us, and constructed with arc welding very satisfactorily in the 
Hikoshima Dockyard, and is working very well without giv- 
ing any trouble at all. 

Vetails of these applications are given herewith: 

Welding on the “Dairyo Maru” 


(he Dairyo Maru was a steam trawler, 95 ft. by 26 ft. beam 
nd by 12 ft. 6 in, in depth, and calculated to be capable of 
arrying 297 tons deadweight, provided her upper deck 
cre raised up into a fair line with her raised quarter deck. 
original wood deck planking had to be removed, and the 
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Welds Made on Caisson for H.koshima No. 2 Dock Showing Bulkhead 
and Partial Bulkhead. 


chinery, the shafting, the piping, all items of engine equip- 
ment, which were unnecessary in the vessel as an oil lighter, 
had also to be removed. 

Having rearranged the vessel as an oil lighter, I decided 
to proceed with electric arc welding as far as possible, wher- 
ever the reconstruction of the hull in way of oil compart- 
ments and cofferdams permitted, except some parts in the 
compartments and most parts beyond the compartments 
which had to be riveted up, because I had only ten experi- 
enced welders and five arc lines, and also the contract time 
prevented my going further with the welding process. . 

Some of the details of the reconstruction of the hull and 
application of the electric arc welding may be explained as 
follows: 
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Frames.—All frames were left as they were before, and 
where the deck was raised the beam brackets were made and 
fitted as shown on sketch No. 1. Each beam bracket was 
lapped on to the beam angle and tack welded on the slab; 
placed in position, bolted to the head of the original frame, 
faired and riveted with two rivets and afterwards tack welded 
to the shell. 

V{here a new bulkhead was arranged, the original reverse 
frame and floor plate were removed, the beam angle was re- 
newed with an angle of same size as the main frame, and ex- 
tended down to the head of the original frame. The bulk- 
head plating was lapped on to the frame, as shown on Sketch 
No. 2. 
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Welds Made on Caisson for Hikoshima No. 2 Dock. Midship Section. 


In order to make the ordinary frame oiltight, the heel of 
the frame angle to the shell, and the lap of the bulkhead 
plate to the vertical flange of frame bar, were full welded on 
the same side of the frame and tack welded on the other side. 

Keelsons and hold stringers.—These were left as they were 
before, but were cut in way of the new bulkheads, and com- 
pensated with bracket plates. These brackets were tack 
welded to the shell and bulkheads, but riveted to the keel- 
sons and hold stringers (see profiles). 

Upper deck beams.—The original upper deck beams were 
utilized as much as possible, but where these proved short in 
consequence of the disposition of the new bulkheads (for in- 
stance, the half beams in way of the original hatchways) 
they were lengthened with the same size of angle and joined 
into one length by full welding on the slab before they were 
fitted in place, and the beam bracket was fitted as already 
described. 

Upper deck plating. —The original deck stringer plates were 
utilized, but the holes for the original waterway angles were 
filled up by plug welding, as these angles were dispensed 
with altogether. New deck stringer angles in this case were 
fitted on the underside of the plate between the bulkheads 
intercostally, and riveted to the sheil and deck stringers. To 
compensate for the discontinuance of the strength of the bars, 


short angle lug pieces were fitted on the upper si: 
stringer plate and full welded ‘to the shell and dect. 
right round the angle after the deck stringer had } 
welded to the shell. 

New deck plating was laid in way of the oil comp 
and cofferdams and riveted to the beams as usual! 
butts and seams of the deck plating were butted 
welded without any straps, because on such small cr 
100 ft. in length or so, and, moreover, having only 
ered with wood deck planking originally, I did not 
it necessary to increase the longitudinal strength 
ther, although it might be necessary in the case ot} 
ship. I also found that it is far easier to make 
oiltight without lapped seams in way of the bulkh 
also to keep it dry. 
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Plan and Elevation of the “Dairyo Maru,” Showing Location of \|) 


Welded Joints. 


Expansion trunk.—For the side plating of the trun! 
original bulwark plates, which had been removed 
placed with the new sheer strake plates where the uppe: 
was raised, were utilized, after such openings as water sp: 
scupper holes, etc., had been closed up with pieces of | 
and full welded right round; and where required, new p 
were fitted. The trunk side was connected to the 
deck with a bar, and the heel and toe of the vertical fla: 


_ of the bar were full welded. The deck flange was rivet: 


the upper deck, and its toe light full welded as show: 

sketch No. 3. The butts of the trunk side were butted 

full welded without straps. As to the trunk side stiffen 
flat bars were used and fitted, tack welded to the trunk s 
and bolted to the upper deck half beams and trunk top b 
as shown on sketch No. 3. The spacing of the stiffeners 

the same as the spacing of the frames. 

The trunk top plating was riveted to the beams an 
welded at the seams and butts without laps or straps and | 
top corners of the trunk were full welded without 
angles. 

The manholes or oil hatchways weré formed of angl 
fitted on the trunk top and full welded. Anglesmith wor! 
these hatches was very easily done, as shown on sketch N« 
by simply cutting the deck flange and bending the vert 
flange to the shape at the corners and by butt welding at t! 
end of the angle bar. The hinges to the manhole doo: 
the tightening screws were just fitted on to the door and | 
manhole angle where convenient, and tack welded, withow' 
any holes either in the door or the angle or in the hing 
thus dispensing with all drilling, and the trouble of leaks 

Bulkheads.—Six entirely new oiltight bulkheads were fit 
in place as arranged on the profile plan. All the longitu 
nals were cut at the bulkheads and connected to them wi 
brackets. 

As the bulkheads were comparatively small in size, the p! 
ing was arranged vertically. The bulkhead plates were but! 
and full welded ‘to the required length on the slab (! | 
them from stock), and the angle stiffeners were fitted on '' 
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Select the right valves the first time 


The Burdett Master Valve 


The ideal valve for charging stand 
installations or any place where you 
now have globe valves. 

It is lower in initial cost than most 
slobe valves—and there is no repack 
ing cost. 

It is made gas tight and stays gas 
tight—eliminating costly gas leaks. 


PEELE ee tC RN See ater SF i ~— 


t The long wearing monel metal seat 
‘ is practically indestructible. 

. No broken valve stems to replace 
and cause delays—and no split plugs. 


Easier operation means more eco- 
nomical operation. 
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The Burdett Standard High 


Pressure Valve 


This is a high grade single seat valve 
at a popular price. 


The swivel mounted tapered seat tip 
is made of monel metal. It does not 
twist nor wear so there are no new 
seats to buy and no “gas leakage” 
complaints from customers. 


The plug is connected directly to 
the stem, making a stronger valve. 


No broken valve stems to replace. 


No twisted valve tongs and spread- 
ing of split plugs. 





No soft seats to replace. 


Safety discs and valves complete are thoroughly tested before shipping. 
All valves are fully guaranteed as to materials and workmanship. 


BURDETT MANUFACTURING COMPANY 


309 St. John’s Court CHICAGO, ILLINOIS 
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plate, as shown on the section of the bulkhead and tack 
welded on the slab also. The size of the stiffeners is a little 
smaller than those required by the Government Rule (in the 
riveting system), and the spacing arranged a little closer. 
After these had been done on the slab, the plates were 
brought to the ship fitted in place, lapped at seams and full 
welded at one edge of the lap and tack welded at the other. 

To secure the bulkhead plates vertically, four service bolts 
were provided at a suitable distance apart to one side of the 
seam. The heads of these bolts were temporarily tack welded 
to the plate, and extended washers fitted over these bolts fast- 
ened the plate laps together. The plates were tightly secured 
to the bulkhead boundary angle by means of wood shores 
wedged against the adjacent frame. 
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Weld Test Chart. 


I had some fears as to whether or not vertical welding on 
the seams could be successfully executed by our workmen, 
but it was done very well. Overhead welding was also man- 
aged very well, but it occupied more time. The watertight 
testing with a water head of 6 ft. above the trunk top was 
very successfully carried out; though we found slight leak- 
ages at places where overhead welding had been done. They 
were caulked and stopped at once. 

Bulwark and its stays——New bulwark plates were fitted, 
lapped to the sheer strake and full welded at seams and butts. 
As to the bulwark stay, I used a piece of slate and fastened 
it directly to the deck and to the bulwark by tack welding 
with no connecting angles. 


On a Steel Caisson 


On this undertaking the following parts were arc welded: 
Frame to frame bracket; beam to beam bracket, and to a 
bracket in way of center stanchion; hold stringer to shell; 
frames and web frames; deck stringer to shell and frames; 
seams and butts of upper deck plating; bulkheads and trunks; 


shell flange of web frame, floor plate to box keel; at 
corner of angle bar worked by anglesmiths, etc. 

Frame to frame bracket.—As shown on sketch No ‘ 
heel of the frame bar was cut, butted to the frame 
and full welded on the slab to the shape. 

Beam to beam bracket, and a bracket in way of 
stanchion. As shown on sketch No. 7, the bracket 
made to the shape, butted and full welded in position 
slab, entirely without laps. ; 

Hold stringer to shell, frames and web frames, «; 
on sketch No, 8. The stringer plate was burned 
acetylene gas and cut to the shape of the frame ba: 
frames pass through; fitted in place and tack welded d 
to the shell, without any shell angle between the [: 
and tack welded to the frames and to the web fran 
ends, but riveted to the beams. By this method, the 
tudinal strength might be restored to a certain exte: 
welding the break in the stringer plate to the frames 
web frames, and also by adding a small piece of pl: 
the outside of the face flange of the web frame an 
welding to intercostal stringer plates as shown on <s 
No. 9. The stringer face angles were riveted to the st: 

Deck stringers to shell, and web frames.—Deck stri: 
except where watertight decks were not required, wer: 
ened and welded as in the case of the hold stringers. \\ 
watertight deck plating extended over, the deck stri: 
were connected to the shell with an angle bar and ri 
and the butts and seams were full welded. 


Seams and butts of upper deck plating.—In order to | 
tate the laying of the wood deck planking, the seams a: 
butts of the plating were butted and ‘full welded, but the 
per deck boundary angles on the: upper side of the «&: 
stringer and longitudinal shell connecting angles undernea'! 
the stringer were riveted. (See midship section of 
Caisson.) 


Bulkheads and trunks.—The bulkhead plating was arrang: 
horizontally, and lapped on the clincher system and full welde: 
on the upper side of the laps and tack welded on the bottom 
side. The bulkhead boundary angles connected to the bulk 
head and to the shell were riveted to the shell and full welde: 
to the bulkhead just in the same manner as described in the 
case of the “Dairyo Maru.” The trunks were plated verti 
cally and their corners full welded without any corner angles 
Flat bars were used. as the vertical stiffeners spaced about 2: 
inches apart. On these short angles lugs were tack welded 


' on the slab before they were fitted in place, to secure the 


to the bulkhead, and then they were fitted on the bulkhead 
and tack welded. The trunks had no deck angles except thos 
on the upper deck, which were full welded directly to th 
deck (see W. T. bulkhead and partial bulkhead plan). 

Shell flange of web frame.—The shell plating was arranged 
on the clincher system, and in order to dispense with tapered 
liners (because if I could haye got some hands and time, 
thought I would also weld the seams), it was intended that 
the shell flange of the web frame should be joggled. How- 
ever, I had no hydraulic press powerful enough for this 
work, and no channel bars suitable for the purpose, and so 
the webs were built up to the shape and had a joggled {lat 
bar fitted as shell flange and just an ordinary plate bar as {ace 
flange full welded to the web plate. 

Floor plate to the box keel.—The floor plates were fastene 
against the short angle lugs which were tack welded to th 
keel plates before the keel was laid on the blocks and then 
tack welded to the keel, as shown on sketch No. 10. 

At bent corners of angle bars worked by the blacksmith. 
These bars, such as upper deck end corner bars, hatch corner 
bars, etc., were made in short pieces and bent by the ang'e- 
smith by cutting one flange and full welding directly, 
adding a small piece of plate as the case of bending may ~° 
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A ONE BRAND, HIGHEST QUALITY 


CALCIUM CARBIDE 


The trade name Carbolite has represented 
our product continuously for many years. 
Its appearance on each package is a guarantee of its ex- 
cellence and a protection to our customers. 

Carbolite is carefully manufactured from 
best grade raw materials insuring at all 


times a superior quality, both in purity and gas yield. Our 
modern screening and inspection system also makes certain 


can be supplied promptly from warehouse stocks. 


Packed only in 
Yellow Containers 


American Carbolite Sales Company 


General Offices 
DULUTH, MINN. 


WAREHOUSES IN ALL CENTRAL STATES 
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a thoroughly clean product, uniform in size. 
Carbolite is made in all standard sizes and 
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quire, and then fitting in place. This arrangement greatly 
simplified the smithwork. 

Miscellaneous works.—Compensating doubling plates to 
maintain the strength, and doubling around manholes, were 
punched for tack holes only, and after being secured in place 
these holes were plug welded and full welded right round the 
doubling without any holes in the plate to which the doublings 
were fitted. The plates for the floating pipes were bent to the 
shape and full welded at the butt edges, and then they were 
placed in position and full welded to the shell and the fore 
and aft diaphragn plates with no connecting angles at all. 
Hand rail stanchion sockets, steps, eyeplates, and all similar 
deck fittings were placed in position as required and tack 
welded. The fastening bolts for the fender timbers outside of 
the box keel and around both ends of the caisson were arc 
welded to the plating with no holes in it. In all cases the 
widths of welded laps were reduced to the width of single 
riveted lap joints. 

I would call your attention to a table showing tensile and 
elongation test results of arc welded and riveted joints on mild 
steel, made by the Nagasaki Shipyard of the Mitsubishi Ship- 
building Co., Ltd., from which you may clearly observe the 
results. It may be that the alternating bending tests on arc 
welded joints will show some defects as compared with the 
original mild steel plate, but I should like to ask you to dis- 
cover for yourselves if a plate, cold joggled, could stand 
against the same alternating bending tests any better than an 
arc welded joint. It may be that foreign matter and de- 
fective material can be found in an electrode, and cause 
porosity of the weld, but it is very difficult to inspect and 
avoid them, but can you by looking at any castings find out 
any internal defects and be assured the casting is perfectly 
sound, without breaking it? 

After all, a very important factor is the experience and 
skill of the arc welder, but this is also true not only in the 
matter of the electric arc welding, but in every other trade 
equally. 

The principal advantages and disadvantages of the electric 
arc welding process may be roughly summarized as follows: 
Advantages 

1. Minimizing the marking labor on material and the sav- 
ing of time. 

2. Minimizing or dispensing with punching or drilling 
labor, tool damages, and saving of time and tool costs. 

8. Minimizing the costs of transportation of materials and 
Saving of time. 

4. Minimizing the number of service bolts and washers and 
the labor of securing; and saving the loss of bolts and wash- 
ers and also of time. 

5. Minimizing the number of rivets, the labor of riveting, 
the consumption of coal, the damage to riveting tools and 
rivet heating forges. 

6. Minimizing the drilling labor for deck fittings and the 
saving of time. 

7. Minimizing the width of the laps-and butt straps of the 
plating, the numbers of connecting angle bars and the rivet 
heads, or dispensing with them altogether, and the saving of 
the materials. 

8. Minimizing the caulking labor and time. 

9% Minimizing the number of punching machines and drill- 
ing machines in the yard, and also the air compressing plant 
if pneumatic riveting hammers are being used. 

10. Minimizing the general labor and oils, etc., in connec- 
tion therewith. 

Disadvantages 

1. The increased length of plate edge planing and beveling, 
and the Jabor and time in connection therewith. 

2. Increased difficulties in securing the material in place 
and the time occupied in doing so, espécially on double curved 
plating. (It is expected that these items will be reduced by 


skillful design and increased experience on the part 
men.) 

3. Increased electric installation and power. 

4. Increased labor to fair the deformations or buck! 
plates caused by the welding process and the time o 
in connection therewith. 

5. Difficulties of inspection. 

6. Difficulties in obtaining well-experienced weld: 
present. 

7. Slowness of the welding speed as compared wit 
present speed of riveting, and specially on overheard 
By studying and investigating these comparisons, it 
found that, after all, a saving may be effected on labo: 

and costs. 





PUTTING A FLYWHEEL BACK IN SERVICE 
By A. J. Derenzo 


Here is a diagram of a badly broken flywheel whi 
recently welded in the shop of the Chicago Welded Pr: 
Co. The only preheating done on this job was done o: 
very last weld where one of the spokes was broken off ; 








outer flange. This little bit of heating was done by a gas 
blower. The numbers on the sketch indicate the order in 
which the welds were made. Each weld was allowed to coo! 
before starting the next one. When the job was finished 
and cooled every’ spoke was given some hard blows with a 
heavy hammer to make sure that no strains had been Ici! 
Then the wheel was rebalanced and put in service, 





A. 8. M. E, WILL HOLD SYMPOSIUM ON WELDING 


The Spring meeting of the American Society of Mechanica! 
Engineers will be held this year at Atlanta, Ga. May *-!! 


Excursions to other southern cities will be included in the 


program. On Thursday, May 11, one of the three simu!ta- 
neous sessions will be a Symposium on Welding, with the ‘0! 
lowing program: : 

“The Strength of Electrically Welded Pressure Containers. 
by R. J. Roark. 

“Some Principles of the Construction of Unfired Pressu™ 
Vessels,” by S. W. Miller. as 
“Steel for Forge Welding,” by F, N. Speller: 


“Tests on Welded Cylinders,” by E. A. Fessender and F. | 
Bradford. ; 
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| Quality Welding Metal 


A single unsuitable Gas Welding Rod or Electrode may cause an 


USE GUARANTEED WELDING METAL 
PAGE-ARMCO Welding Rods and Electrodes are guaranteed 


uniform chemically and physically and conform in all respects to 


American Welding Society 
Specifications for Electrodes E—No. |-A 
Specifications for Gas Welding Rods G—No. |-A 


Yellow Tag denotes Gas Welding Rods 
Blue Tag denotes Electrodes. 


Page Steel & Wire Co. 


Bridgeport, Connecticut 


District Sates OFFICES 
CHICAGO New Yorx PortTLanp, Ore. 
San FRANCISCO PITTSBURGH 


MANUFACTURERS OF 


RODS—lIngot Iron and Special Analysis Steels. 


WIRE—Plain and Galvanized—Spring, Rope, Telephone, Telegraph, 
Bond, Strand. 


FENCE—Woven—Right of Way and Farm Chain-Link, Protection, 
Factory Partitions, Gates, Machine Guards, Window Guards 


Carried in stock by distributors in all industrial centers. 


PAGE-ARMCO 


WELDING RODS and ELECTRODES 


INGOT IRON 




















' = WELDED BICYCLES MAKE A HI‘? 


B Production Job Started as a “Fill-in” and 
Develops Into a Steady and Profitable Business 


Spokane, Sunday Morn. 

\ ; Dear Ed: 

I left Seattle on Friday but I dropped off at a little town 
> called Ellensburg, just this side of the Cascade Mountains. 
; It looked to me as if it might be located right on the edge 
of that famous Yakima Valley so you'll have a general idea 


iz where it is. Why did I stop there? Simply because I found 
. out on the Coast that a firm was turning out welded bikes for 
Ne children and it sounded as if it might be interesting. 

ie : These westerners sure have some original ideas. Methinks 
‘se they must have a little more time evenings to get down and 


dope out new ideas than the crowd in the larger eastern 
towns. It was noticeable all along the Coast that even the 
commercial welding shops were far better equipped to take 


‘ care of their trade than many of the other shops I’ve visited. 
. The minute a fellow gets over the mountains a different at- 
be mosphere seems to exist. Whether it’s the marine work that 
a influences them or not I can’t say but in all of the shops, of 
+ any size, you'll find what is termed “four way” methods in 
i use. In one part, gas welding will be going on; in another 


3 electric and then comes the thermit and also the brazing 
processes. 


You may wonder if the different methods don’t interfere 
with one another. I asked about that and they told me that 
‘i each one had its field and there was practically no overlap- 
ra ping. This sounded like music to my ears for I’ve heard so 
ef much knocking from converts or salesmen on one side of the 
fence or the other. But I’m getting off the track. I set 
out to tell you about that welded bike. Before | start though, 
I should like to clear up matters so that the fine fellow who 
gave me this dope won't be under the impression that I’m 
“broadcasting” this information to encourage duplication 
or anything like it. That is the thirg furthermost from what 
I have in mind. The fact of the matter is that methinks they 
kave this particular article pretty well protected, but to make 
myself perfectly clear I’m golng toes it out of my system. 

Ed, your shop is characteristic of * large number of shops 
doing jobs welding, in this respect: You can’t regulate your 
Ke trade and sometimes you have work galore and then bang! a 
‘% few slack days. You must be prepared to take care of your 
4 trade at all times and give prompt service because in the weld- 
5 ing game most of the jobs are emergency, or rush jobs, and 

if you can’t give the right service they go to the man who 
“a can, But if you’re going to have enough help on hand to take 
a care of the “peak” loads, what's going to make it pay you to 
‘a keep this help during the slack periods? 


a To me the logical answer seems to be: Figure out some 
standard manufacturing proposition that the men can be 
7 placed on at any time. What shall it be? Why that’s a mat- 
r ter that may take some little time to dope out, but if given 
proper consideration it can be done. I’m taking this bike for 
an example. This firm, after giving the matter much thought, 
4 .. figured that there was a field for a boy’s. And girl’s bicycle 


pi that could be built so sturdy and strong as to make it prac- 
{ tically indestructible. At first it served only as a “fill-in” 
% job but very soon it grew so fast that it was the main thing 
se  s and the shop graduated from a job shop to a manufacturing 


he establishment having a good steady business. If, in telling 
ir abotit the making of this particular article you may gain an 
inspiration that is valuable, the effort will be well worth 

eo while. — 


At the plant of the Smith Manufacturing Company | 
turned over to the superintendent who showed me thr 
the shop and took all kinds of pains to explain everything 
detail. After we had looked around a while I asked 
how they happened to hit upon the idea of making we! 
bikes. 


“We just got an idea that there might be a demand [{ 
low priced outfit like this, so we tried it out on the local | 
and then all doubt about its not being a winner left 
he answered. “It took like wild fire.” 

“The lines are certainly good,” I said, “no wonder it 
pealed. I’ve been trying to figure out what it put m 
mind of, but now I know, it has sort of an armoured | 
about it. Guess it must be those disc wheels that giv: 
that appearance.” 

“We think that’s a pretty foxey idea,” my guide said, “\ 
see that type of a wheel for that bike has many advantay 
over the old spoke type. In the first place it’s better looking 
Don’t you think so?” I nodded. “In the second place, i: 
stronger and can’t warp; thirdly, it’s safer for children on « 
count of having no spokes to catch the fingers or clothing a: 
last but by no means least, its cost is so low that really the: 
isn’t any comparison with the ordinary type of wheels.” 

“That’s a solid rubber tire you’re using, isn’t it?” I asked 

“It’s just like a baby buggy tire only much larger,” | 
answered. “You see in reality it’s simply a tubing with ; 
extra heavy wall; by slipping in a wire through the cente: 
we hold back the ends of the tubing; weld the ends of th 
wire together; let the ends of the tubing come together agai: 
then it’s all ready to put on the wheel. A tire of this kin 
you must understand, isn’t to be confused with a pneumat 
when it comes to absorbing bumps, but to off-set that featu: 
it is punture proof, costs less and has the same appearanc: 

“About the only thing you don’t make is the saddle, isn’ 
it?” I asked. 

“We buy the saddle, the grips for the handle bars, as w: 
as the sprockets and chain, none of which cost us very much. 


I walked over to examine: one of the frames a little clos: 
“The whole thing is made of very small channel iron, isn 
it? with the exception of the tubing, the saddle and fro: 
fork fit in. Not a bolt or a rivet used any place that | ca: 
see. You weld everything, don’t you?” q 

“That's the idea,” he replied, “we want it just as husk) 
as it’s possible to make it. We figure you can’t make 
thing too strong for children’s use. Everything is put to 
gether to stay and thereby we have a-fool proof feature 
Now, if you care to see *how these frames are made I'll tak: 
you out in the next shop.” ‘ 

That was the opportunity I was waiting for, so we wen! 
“Over here,” he continued, “is where we cut our bars to siz: 
Being such light stock it goes fast and one man can tak: 
care of all the cutting as you see. Now over here,” and |. 
lead me to another part, “you can see how we do our bending 
There is one bend in each of our long bars and it’s quite ne: 


essary that these be fairly sharp and don’t buckle. With th- 


light channel iron we found it rather difficult until we ma: 

up these jigs. First we clamp our stock in thusly, then tu: 

our welding flame on at this point where we want our bend 

when it’s red hot we give her a flip and it’s all over for tha: 

one and we're ready for the next. From here these parts 
: (Continued on page 56) 





























—a known fact 


in making cast iron welding rod the 
foundry can do one of two things. 


1. Use scrap material and 
make a nice profit at any price, 
or : 


2. Use*S.A. virgin pig iron 
and by-product coke only, with 
careful laboratory control to in- 
sure freedom from porosity, 
high silicon and low sulphur 
! content and practically no oxide 
on finished weld surface. 


| Just ask for free samples of Fre-Flo 
| rod and you'll make aready decision as 
to which classification it comes under. 





GUARDIAN BUILDING, CLEVELAND, OHIO 


| 
| | ATLAS FOUNDRY COMPANY 
| 


*Special analysis. .02 percent sulphur, maximum. 
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PRE-HEATING 


WITH 


KEROSENE FLAME 


is the quickest, most practical and 
economical way 


IF YOU USE A NON-CARBONIZING BURNER 


THE WIEDERWAX 


Burns steady at all times. 

No carbon cleaning necessary. 

Spreads a sheet of flame under the cast- 
ing. 

No smoke. No obnoxious odors. 

Let us improve your kerosene torch by 


the WIEDERWAX method. 


Small outlay of money will give contin- 
uous satisfaction on all preheating work. 


Write us at once for latest catalogue and 
price list on keorsene torches and preheat- 
ing tables. 


DISTRIBUTORS WANTED 


GEIST| MANUFACTURING CO. 


Atlantic City, N. J. 
Mfrs. of Modern Preheating Appliances 
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BRAND 


CALCIUM CARBIDE 


Is made from best grade of coke and 
lime. Scientifically treated in an elec- 
tric furnace so as to produce carbide of 
excellent quality and large gas yield. 


For ACET YLENE 
GENERATORS 


Packed in 
non-return- 
able _ steel 
drums con- 
taining 100 


lbs. net. 





Manufactured by 


Gas Tank Recharging Co. 
Works: Keokuk, lowa 
General Office: - Milwaukee, Wis. 








Northwestern Distributers 


The Williams Hardware Company 


Wholesale Heavy Hardware and Auto Supplies 
100 Second Avenue, North 


Minneapolis, Minn. 
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WELDING IN THE STEEL PLANT 


(Continued from page 29) 


instance, we can make a deposit that will average .90 carbon. 
Of course, there are several little stunts and kinks in this 
that are practiced, such as using glutrin to mix the man- 
ganese and carbon with, which under heat is very liquid and 
under normal atmospheric temperature is stiff and hard. In 
that way a coating of any thickness can be placed around the 
electrode and as the arc melts the electrode and deposits 
it in the crater, the carbon will be melted in that crater and 
added to it, or partially dissolved by the steel. 

Now, as I mentioned, this method of adding carbon is very 
irregular and hard to control, so to my mind it is not a per- 
fect way of adding carbon by any means. I am doing a little 
work along that line now. I have not completed it far 
enough to go into detail, but I expect in a short time to be 
able to give out more information on that subject. 

As far as special rods are concerned on a.c. work, it has 
always been emphasized to me by ac. men that the rod 
should be coated. As far as my experience goes, I have 
found that a rod coated with any flux or any material which 
volatilizes at the temperature of the electric arc will manipu- 
late with considerable ease, over the bare rod, because of the 
fact that the arc can be drawn out a greater length without 
breaking. With the bare rod on low voltage, the arc can only 
be drawn out to approximately one quarter inch, and where it 
has a substance that can volatilize under the heat of the arc 
it will be drawn out to an inch. 

We have found that the wearing quality of an electric 
repair of that kind, made with a high carbon electrode, and 
even an electrode coated with carbon, can be made to wear 
just as long as the thermit weld with the cost greatly under 
that of the thermit weld. But in making additions and in 
making built up surfaces of this kind, with the high temper- 
ature of the arc, you always get contractions in building up 
metal because each little drop that is deposited comes down 
from the high temperature of the electric arc, or a great deal 
above the temperature of melting steel, to solidification and 
to black heat, and during that time there is a great contrac- 
tion in the weld, and the strains if not permitted to go out, 
are not released but built up. 


When you build up any amount with metallic arc, your 
deposited metal is full of strains, full of little internal strains 
running in various directions. These, under vibration, will 
release and crack, If one little crack like that starts, the 
hammering and vibration set up in the reversing and operat- 
ing of a mill will keep the crack lengthening and soon you 
have a broken part. We experimented on pinions to get 
exact information and found the hazard of locked up strains 
was too great to warrant using metallic arc on that class of 
work. 

1 have always maintained, however, that the life of an 
electric weld, where the hammering will not be so severe that 
it will break it,.that the wearing qualities are just as good 
as the therthit weld, and the cost of making it is so far under 
the cost of thermit weld that the latter is not considered 
at all. 

I refer to Sheet Mill spindles, coupling boxes and shafting 
wheér®@ it is never brought up to the maximum strain. 

The angle and spacing is a very important point. I pos- 
sibly should have gone into that, but in making my outline 
I tried to cut it down as short as I could. When I started 
this paper, I didn’t know I was supposed to have the whole 
evening or I guess I would have written a book. The angle, 
though, I want to say, depends a great deal on the job. Any 
angle that permits you to get down and see that the crater of 
the electric are cuts clear through, is an angle that is permis- 
sible and the thing to do on a production job is to get that 
angle to the smallest amount that you possibly can and be 


safe, but be safe first. Increasing an angle just enlarg: 
volume of deposited metal to be put in and, of course, ; 
a greater body there to be filled with internal strains 
furthermore increases the time of making the weld. 
nesses, such as an eighth inch and three-sixteenths, tha 
be welded clear through, are all right, but thicknesses 
three-sixteenths up to half an inch should be beveled s 
the surface covered by the crater is not too great and so 
added metal will not fall upon unmolten surface. 

Analysis of rods show that a pure iron rod, having . 
sile strength under hard drawing of sixty-five tho) 
pounds per square inch, will through the electric arc 
down or be annealed so that the tensile strength of t! 
posit is only about forty-five to fifty thousand pound 
square inch, Now you can put a rod of that kind on a 
sheet having a tensile strength of sixty thousand pound- 
square inch or one hundred and twenty thousand pound, 
square inch, and of course you get the break in the 
because a perfect weld will be the tensile strength of th« 
iron rod. 


Now, if it were possible to weld higher carbon, whi 
course increases the tensile strength of the plate as yo. 
know—if it were possible to get the absolute maxi 
strength of the arc welding in those higher carbons, 
could, of course, get above the range of sixty thousand po: 
per square inch with electric welds. But when you go hig! 
than .20 carbon you get a weld that is crystalline in fo: 
mation, and brittle. It is stiff and strong but it will not stand 
the greatest abuse of hammering. 


In answer to the coated rod question, I may state t! 
there is an electric welding rod put out coated with asbestos 
and wound with aluminum. That rod is considered the best 
by some men for overhead welds. They maintain that th: 
weld is annealed better by having that flux float on the su: 
face, and that the arc or metal as it passes from the electrode 
to the crater is protected by the gases that are formed under 
high temperature of the arc, which is a very good point and 
I believe that they are right, as long as they don’t get some- 
thing there that bothers the operator. If he can’t see the weld 
then he can’t see the thing that he is put there to do. If ther: 
is too much coating it mixes in with the weld, which is wors: 
and more bothersome than no coating. 

There is also another coated rod on the market that 1s 
claimed to be helpful for dc. welding. It is coated with a 
combination of calcium hydroxide and water glass. It pro 
tects the arc and does a few things that are of value on that 
line. 

Mr. Henderson wanted more information on the nicke! 
steel; due to the fact that nickel burns out under the electric 
arc, and that the weldability of nickel steel is poor, results 
vary and in no case shows anything favorable toward electric 

g welding nickel steel, however, for acetylene welding nicke! 
steel gives very good results. 

Mr. Carl Davis made a remark that I was glad to hear. 
He spoke about the operator. The operator, of course, can- 
not be expected to be a jack-of-all-trades. To be an expert 
electric arc operator, he must have practice continually. | 
know myself that I can’t go out in the plant and pick up an 
electrode and do what I want to do as I can with practic 
You can readily see that if a man is used to feeding a rod 
down steady, to weld overhead would be a reverse operation 
For that reason many an electric operator will stop and prac 
tically give up when he has to do a job overhead. After he 
gets experience and is practiced up, he can weld overhead 4s 
well as any other way. 

Further, on the man’s ability to make a perfect weld and 
to not do it just for the surface or appearance of the weld, a 
man’s character can readily be judged by the way he go°s 
about making the weld. If he goes into it to make a good 
looking surface and nothing else, that is all there is of t!'c 
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Swedox Welding Rods and Wire 


SWEDOX welding wires and rods are the pioneers of all welding wires. For over 12 years they 
have been recognized as the foremost and most reliable of all products. Their use in practically every 
known industry has proven their superiority. The quality maintained has never been equalled. 


SQUARE C CASTOX 
MANGANOX 


NONOX SWEDOX™ 
LEKTROX SWEDOX 





ALUMINOX 
GAS CARBOX 
ARC CARBOX BRONZOX 
aoe a) aw A ms BRAZOX 
ANO? ? rida , TOBIN BRONZE 
NICKOX . a 
sg . ee COPPER ALLOY RODS 
KROMOX ye = } . hi \ Gig n 
RAILOX o> O Mi 
° Bit CASTOX-BRONZOX 
CASTOX elding ds and ; ALUMINOX FLUXES. 
Immediate Shipment of any quantity large or small from either our Chicago or Détroit warehouse. 


Unequalled service—we ship the same day. 


FREE trial samples furnished upon request. Our experts will solve your welding problems. Send 
them to us. 


CHICAGO, ILL. GEnitiral ; (c » DETROIT, MICH. 
127 N. Peoria St. oo. | Sieel & Vite om pany Warren & Bellevue Ave. 


“WE COULD NOT 
KEEP HOUSE without 
HAUCK PREHEATERS” 
writes W. A. McElvain, proprie- 


tor of the McElvain Welding 
Shop, Enterprise, Kan. 
































In submitting photograph of a big fly 
wheel he had repaired, he says — 





“This wheel is about 21% tons. Four 


COMPLETE UNITS apohes broken at hub. Hauck torshananmee 


used to expand the 12x5'' rim, 6” diam- 


INSTALLATIONS eter. Job turned out O. K. and has been 


in service more than six months. This 
is only one of the man laces wh 
GENERATORS sip Manel phere ie ae te 
and SUPPLIES | 
Mr. McElvain uses the No. 7 and 8 Hauck 
double burner preheater, described in bulle- 
K-G WELDING anp CUTTING CO., Inc. tin No. 127; copy mailed upon request. 


Home Office and Factory: 556 W. 34th St.,New York City 
Sales Offices: HAUCK MANUFACTURING CO. 


PHILADELPHIA “PITTSBURGH CHICAGO SPRINGFIELD, MASS Established 1900 
and NORFOLK 122 Tenth St. Brooklyn, N. Y. 
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man. But if he digs through and builds up a good solid 
foundation, making sure that he has a perfect cross-section, 
that is a man you can bank on, and that is the only kind of 
a man who will make good welding. 

The proper maintenance of a welding department is a very 
essential thing. I waged a war on that several years ago and 
finally came through with it. As this gentleman said, we 
had one man doing acetylene, another doing electric and an- 
other doing thermit welding, and each claimed the jobs should 
be done this way and that, when difficult jobs came, and on 
many occasions the right process was not used. I went after 
the thing as scientifically as I could and arranged those men 
so that they would cooperate, and then finally put them in one 
Department. They are now working under one head and have 
a very efficient Department. It is only through the coopera- 
tion of those three, or any other methods that are applied, that 
you can get the highest efficiency out of either one of them. 

Mr. Fishel brought out the classification of welds and the 
fact that electric is so much cheaper than the acetylene or 
thermit, which is a point well taken. 

Mr. Davis of Lincoln Electric gave a very interesting re- 
mark in line with new developments on carbon arc welding. 
It only emphasizes the fact that in many cases when we see 
a thing that is better than another we will go to it, drop the 
first altogether before having developed it to the limit. I have 
not had a very great ise for the carbon arc lately, except as 
I have mentioned for heavy work, but there is no reason in 
my mind why the carbon are cannot be controlled so that it 
will unite two bodies in a homogenous mass, and if it can 
make the speed that he claims for it, it will make a big addi- 
tion to manufacturing. 





ELECTRIC WELDING RESEARCH COUNCIL 


Recently there was organized in Chicago, the Electric Weld- 
ing Research Council, for the purpose of collecting and com- 
piling such data as is now available as regards the design 
and use of Electric Arc Welding equipments, Electric Arc 
Welding materials, and materials to be electric arc welded, 
the mechanical design of parts to be electric arc welded, the 
application of the weld, successful practices, etc., and for con- 
tinuing research and development work such as will prove of 
benefit and aid in directing the extension of the electric arc 
welding process into broader fields and bettering the prac- 
tice all possible in the fields were now employed. 

In addition to accummulating all of the data that is avail- 
able at the present time, it is the intention of the Council to 
carry on development and research work, including the com- 
mercial application of the art to high pressure vessels and 
structural steel welding. 

This organization has been developed to work in conjunc- 
tion with the American Welding Society and to furnish them 
with commercial data and information and in fact to lend their 
assistance to the American Welding Society and the Ameri- 
can Bureau of Welding in every possible manner. This or- 
ganization might be said to function in a manner somewhat 
similar to the Acetylene Association, which functions in ad- 
dition to other lines of endeavor for the improvement and 
betterment of the gas welding and cutting process. 


This organization is composed of the following members: 

Professor H. F. Moore, professor of Research of Engi- 
neering Materials, University of Illinois. 

O. T. Nelson, president of the General Boilers Co., Wau- 
kegan, Ill. 

R. E, Kincaid, Western Electric Co., Chicago, Ill. 

H. R. Pennington, supervisor of welding, R. I. Lines, Chi- 
cago. 

J. H. Pethrick, Jr., Maryland Casualty Co. 





April, 


Geo. Austin, general boiler inspector, A. T. & S. F. 
Chicago. 

R. A. Fisk, mechanical engineer, General Boilers Co 
kegan, Ill. 


P. O. Noble, General Electric Co., Schenectady, New 

Wm. Williams, Standard Oil Co., Chicago, III. 

A. C. King, consulting engineer, Chicago, III, 

E. Wanamaker, electrical engineer, R. I. Lines, Chicac 

H. C. Freeman, Freeman Mfg. Co., Racine, Wis. 

O. H. Eschholz, Westinghouse Electric & Mfg. « 
Pittsburgh, Pa. 


A. Oliver, welding supervisor, General Boilers Co.. 
kegan, [I]. 


J. P. Collins, U. S. Bureau of Inspection and Locon 
Repair. ; 

C. O. Myers, secretary, National Board of Boiler & 
sure Vessel Inspection. 

Gerald Gearon, assistant chief boiler inspector, Cit 
Chicago. 

Mr. T. D. Sedgwick, engineer of test, R. I. Lines, Chi: 
and E. E. Chapman, engineer of test, Santa Fe R. R., 
cago, are honorary members. 

The following committees have been appointed and 
already functioning: 

The Welding Equipment Committee—A. C. King, 
man, O. H. Eschholz, R. E. Kincaid, P. O. Noble, H. R. Pem 
ington. 

Welding Materials and Material To Be Welded Commit- 
tee—R. A. Fisk, chairman, O. H: Eschholz, P. O. Noble, Ir 
Moore, A. Oliver, W. Williams, H. R. Pennington, J. H. Pc: 
rick, Jr., Geo. Austin, H. C. Freeman. 

Committee on Mechanical Design and Method of Appli- 
cation—R. E. Kincaid, chairman, Gerald Gearon, A. Oliy: 
E,. Wanamaker, C. O. Myers, J. H. Pethrick, Jr. 


Mr. E. Wanamaker is acting chairman of the Council. 


It is the intention of this Council to gather together a 
the data now available on the Electric Arc Welding Process 
such as will guide the prospective user, and user of the proc 
ess; also the ultimate consumer of the electric welded produc! 
in the proper selection >f- equipment, welding materials, ma 
terial to be welded, designs, method of application, etc., as 
will result in safe and economic use pf this new art. This 
information will be furnished to anybody desiring same, 
through the medium of the press and the American Welding 
Society and the American Bureau of Welding. 


It is felt that this comparatively small Council with its 
lack of top-heaviness will have the ability to function rapidly 
and by calling upon those engaged in the electric arc welding 
process, the Council will not lack for the available assistance 
which it requires. 


It would seem that it lies within the province of this Coun 
cil to do much good for the electric welding art. The Counc! 
requests that anybody having any information regarding saic 
and economic welding practices will forward same to th« 
Council, care of E. Wanamaker, electrical engineer, Rock |s- 
land Lines, LaSalle St. Station, Chicago. 





C. E. Skinner, scientist of international reputation and man- 
ager of the Research Department of the Westinghouse [!«: 
tric & Manufacturing Co., has been appointed assistant di- 
rector of engineering in that company. His duties as assist- 
ant director will cover research, standards and other work 
along these lines. He will be located in the main engineer 


ing offices of the Westinghouse Electric Co. at East Pit's 
burgh, Pa. 
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Roebling 
Welding Wire 


Conforming to Spec. E1B and G1A of The American Welding 
Society 


ROEBLING ELECTRODES 
* Absolutely uniform in quality 


Roebling Wire Electrodes are sup- 
plied in the following standard sizes: 
Y%-in.; Ye-in.; ge-in.; %-in.; de-in.; x- 
in.; sz-in., having a standard length 
of i4-in., in bundles 50 lbs. each, and 
are always available for quick ship- 
ment. Sizes other than the above 
and as large in diameter as %-in., 
having any length required, either 
straightened or in coils can be fur- 
nished on order, Roebling Electrodes 
give maximum penetration and maxi- 
mum strength of welds. 





ROEBLING GAS WELDING STICKS 
99.75% Pure Iron 


Roebling Wire Gas Welding Sticks are copper coated to 
distinguish them easily from Roebling Electrodes. They are 
supplied in standard sizes: %%-in.; #y-in.; %4-in.; yy-in.; %-in.; 
fy-in.; gy-in.; yeg-in.; and in standard lengths of 36 in. in 
bundles weighing 50 Ibs. each, well protected by weatherproof 
paper or burlap. Sizes other than the above either straight 


ened or in coils can be furnished on order. 


JOHN A. ROEBLING’S SONS CO. 


TRENTON, N. J. 








et MET WELD GENERATOR 


EARN YOU MONEY 


Write for catalogue and price list 





Distributors Write us 

of about 
Milburn : 
Welding & Magic Weld 
Cutting “Acts like magic”’ 
Equipments Welding 

for 

Ohio—Penna. Gas 
Mich.—New York Supreme 





patente 


METALS WELDING CO. 
Welding Supplies of Every Nature 
4400 Perkins Ave., Cleveland, O. 


Long Distance Phone—Randolph 2836 
Buffalo, N. Y. BRANCHES Detroit, Mich. 























ENGINEER 















“Quality 
Protects 
Profits’’ 


TORCH 


Non-Flash Apparatus 


Unequaled 
Records for Service and 
Size of Installations! 


The high standing TORCHWELD en- 
joys in the iron, steel and metal working 
industries has been earned—only as 
such things can be earned—by giving 
downright good value! 


TORCHWELD patented construction 


provides many advantages, invaluable 
to the welding and cutting of metals. 


Equal Gas Pressures for Welding, 
and lower pressures than usual 
for cutting. 


Equal Consumption of Oxygen and 
Acetylene for welding. 


Freedom from flash-backs—regard- 
less of the size of the welding or 
cutting job. 

Positive safety, whereby any at- 
tempted flame propagation into 
the welding or cutting torch is 
expelled. 


Consider also that TORCHWELD welding 
torches are machined from solid bar brass 
stock, and that principal parts of the cut- 
ting torches are similarly made; all per- 
manent joints are brazed. Heavy duty 
welding tips are machined from solid bar 
copper stock, and are sufficiently heavy to 
make them sturdy, long wearing, and free 
from seating troubles. TORCHWELD 
torches are as well balanced as the beam on 
a scale; they do not tire the operator. 


A comparison of qualities and prices will reveal 
values you will eventually require and demand 
in torches, regulators, and general welding and 
culting equipment. 


Buy Torchweld Now! 


Torchweld Equipment Company 


Fulton and Carpenter Sts., Chicago, II. 
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WELDER AVERTS SMELTER SHUT-DOWN 

A job that is typical of the work being done by oxy-acety- 
lene welders and cutters at mines and smelters is illustrated 
in the accompanying photographs, which show a 300 lb. hy- 
draulic car axle press before and after being repaired. 

One photograph clearly indicates the seriousness of the 
fracture, showing the broken press in two pieces, and the 
other depicts the press after it was reclaimed by. the welder. 
The latter view might easily be mistaken for a reproduction 








A Car Axle Press Before Welding. 


of an entirely new press, so well executed is the outer finish 
of the weld, and that its excellence is more than “skin deep” 
is attested by the satisfactory service the press is now giv- 
ing under heavy working pressures. 

The press shown is the property of a large refining com- 
pany in Utah. It is a small part of the company’s great 
plant, but it was found to be very necessary to continued 








The Weld That Averted a Shut-Down, 


operation the moment it got out of “kilter,’ distinctly em- 
phasizing its importance as a necessary unit in the machinery 
of production. There was occasion for congratulation, there- 
fore, that the company maintained an ox-acetylene depart- 
ment and had a welder capable of handling the repair with- 
out unnecessary delay. The weld measured from 3%” to 6” 
in depth and was about 6’ 3” in length. The job was exe- 
cuted with one torch and required about 200 Ibs. of filling 
material. 


POSSIBILITIES OF MANGANESE WELDING 


In the past the difficulty of making a thin manganese steel 
castings has been a stumbling block in the way of the pro- 
duction of small and moderate sized conveyor buckets and 
conveyor flights, so that nearly all of this class and range of 
conveyor equipment has been made of either pressed steel or 
malleable iron, so as to secure a light operating weight. Re- 
cently, however, experiments have been made in depositing 
manganese steel with the electric arc, to form bucket lips and 
digger teeth, and the unqualified success of the process gives 
promise that any style of bucket made of steel] plate, malle- 


able iron, or steel casting, can be built up at a very | 
and give a very long life to the parts subject to al 
wear. 

One good example of this application of mangan: 
welding is shown in the accompanying illustration 
particular bucket is malleable iron. The manganes 
welding material stuck to the malleable iren, making 
fect weld. “Equally good results,” writes Mr. L. W 

















Welded Conveyor Bucket. 


president of the Manganese Steel Forge Co., “can be obi 
on cast or forged managanese steel, steel castings, bot! 
bon and alloy steels; also plate and bar materials. 
“With manganese steel welding rods, containing 
manganese and high carbon, a cutting lip or cutting 
that is heavy enough to withstand the welding and 
true manganese steel wearing surface can be built up « 
conveyor or digging bucket, and the wearing surfaces 
obtained will have the greatest abrasive resistance of 
steel made.” - 





The Will County Welding Company, a subsidiary oj 
Powers-Thompson Construction Company, has recently | 
incorporated with $10,000 capital stock. The subsidiary 
formed primarily to do the welding of the parent con 
but if it works satisfactorily, will be used as a comm: 
welding plant. 

A new rolling mill will be erected by the Anaconda Co 
Mining Co. on the site of the old casting shop at Torringto: = 
Conn. This plant was formerly owned by the Ame: 
Brass Company, makers of Tobin Bronze rod, which con 
is now the property of the former company. 

The plant of the Standard Manufacturing Company, n 
facturers of Superior Brazing Compound, was completely 
stroyed in the recent Canal Street fire; Chicago. The con 
is now located at 947 West 20th Street, Chicago, and ar: 
equipped to do regular business. 

The Brown Instrument Company, Philadelphia, Pa., maker: . 
of pyrometers, thermometers, tachometers, etc., have recen! 
added to their property. With the new addition, the con 
will be greatly facilitated in handling the business o/ 
customers. 

A one-story service station will be added to the Pittstic! 
Welding Company, Pittsfield, Mass., at their 23 Taylor St: 
property. The new building will cost $13,000. Emax 
Hicks are the proprietors. 

The plant of the Central Machine & Welding Co., 38 5: 
stone Lane, Montreal, Canada, is increasing the size o! 
plant to make room for a larger volume of business. 

The Annual Convention of the Master Boiler Makers 
be held at the Hotel Sherman, Chicago, beginning May ° 
and ending May 26th, 1922. 

An Executive Board meeting and luncheon will be he! | 
the Compressed Gas Manufacturers’ Association, on May 1|*! 5 
1922, in New York City. 
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Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 

obs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Counted 8 words to line. Add 6 words for keyed address. 





For Sale—A slightly used 50 Lb., 50 Cu. Ft., acetylene gen- 
erator, brand new welding and ‘cutting 


National Steel Construction Co., Bellwood, Pa. 


torches. Apply 





For Sale—Good oppertunity if promptly taken advantage of. 
Welding shop and full line of hand tools plus machinery in a 
wide awake community. No other shops within a radius of 50 





miles. Owner going to the coast. Write Post Office Box 
1287, Alliance, Nebraska. 

Help Wanted—All around job shop acetylene welder 
wanted. A steady job for the fellow who can produce. Ad- 


dress 33, care The Welding Engineer. 





" Wanted—A real oxy-acetylene salesman who can demon- 
Practical operating experience of value, though not 
required. Address Carbic Manufacturing Co., 565 W. Wash- 
ington Street, Chicago. 


strate. 





Aluminum Solder—That will stand the test. No flux re- 
quired. Send 50c for sample and literature. Do not send 
personal checks. Formula, $5.00. Address John M. Brack- 


man, 727 S. Oakley Blvd., Chicago. 





For Sale—Welding shop established and well equipped, at 


El Paso, Texas. Reasonable rent; $13,200 will take it, $500 
cash and the balance on time. Address Wm. J. Chesak, 1319 E. 
Missouri Street, El Paso, Texas. 





BOOKS ON WELDING 


Write for list of books on welding. 
If it’s in print we have it. 


THE WELDING ENGINEER 


608 S. Dearborn St. CHICAGO, ILL 








“The Best of Everything for the Welder” 


EQUIPMENT and SUPPLIES 


Canadian Carbide 
Free-Flo and Swedox Rods 


THE THOMAS B. MORRIS COMPANY 
2101 WESTERN AVE. CINCINNATI, OHIO 
Write for monthly price sheet 


Distributors of 























Bare Facts 


These Hand Shields are 
made of a strong light 
fibre. Our improved 
Lens holder and ““ESSEN- 
TIALITE” lenses are part 
of the regular equipment. 
Style “‘D"’, weight only 8 
oz. Style “L’’, weight only 
9 oz. 


Send for our new Catalogue No. 17 

















Style “D” 
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For Sale—Prest-O-Lites service agreements. 


Transfer of ownership will be made on the records of the 
Prest-O-Lite Company, Inc., 


covered by 


and service will be given from 





their nearest plant. Address 32, care The Welding Engineer. 
46-3-6 
Lincoln Arc Welders—Complete motor generator units 


slightly used, in excellent condition, mounted on wheel truck. 
Capacity of generator, 150-200 amp. Motor 5 H. P., 440 volts, 
3 phase A, C. Metalweld Service Corporation, 
1435-37 N. 31st Street, Philadelphia, Pa. 2T-3-4 


Price, $700 





For Sale—Two 150-ampere, 
ing outfits. 


Lincoln Portable Electric Weld- 
These machines are in as good condition as they 
were when they Apply to Standard Electric 
Machinery Co., 7 and.9 East Hill Street, Baltimore, Md. 


were new 





Dyar Shop Record Cards— 


Protect Your Profits and 
Simplify Your Bookkeeping 


N use by welding shops both large and small. They form a 

complete and permanent record showing the net cost, amount 
of overhead and net profit, as well as the amount of labor, gas 
and material used on every job that you weld. 


Complete bookkeeping systems supplied for smaller job shops. 


WRITE FOR DETAILS 


ROBT. B. DYAR 
140 So. Dearborn St. Chicago, Ill. 
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ELECTRIC ARC WELDERS 


“Have the kick” and “cannot reverse” 


Gas Engine, Electric Motor or Belt driven 


Butt and Spot Welders. Supplies 


W. MONTELIUS PRICE CO. 


WASH. 


SEATTLE 





“AML UN A) 


Proper protection for the 








welders’ eyes has been 


given our undivided atten- 






tion. Suffice to say we 






offer only the proven cor- 
rect types. 


Chicago Eye Shield Co. 
2300 Warren Avenue 
CHICAGO, ILL. 













Style “L” 
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WELDERS—AT LAST—A “WODACK” COMBINATION PORTABLE 
ELECTRIC DRILL AND GRINDER. Now you can 


Finish your welds with a “WODACK” 


and then use the same tool for drilling in your general repair work. Two tools in one—a 
distinct saving in price. Operated from any electric light socket. A.C. and D. C. current. 


Write for Descriptive Bulletin No. 908 


Mansiactered by VW odack Electric Tool Corporation 
Office and Factory: 27 So. Jefferson St. CHICAGO, ILL. 


Bees 























““WODACK” 
Combination Portable — 
Electric Drill and Grinder ? 


Patented Nov. 1, 1921 
ATTENTION, WELDERS 


Make big money repairing Scored Cylinders and Cracked Water Jackets by the EVER STAY PROCESS. We GIVE you complet 
instructions on making tools and applying EVER STAY METAL with an initial order of EVER STAY METAL AND FLUX. 

TIVE DP AT MBAR, cccccccccccvcccccceccecesccsececces ee Fe eee Pee Pree eee $2.75 Per Pound 

Es. 22s oo. 15 tis Dail Ae ius Sh edie s abmeldamainn 00 adce dae aaieneee 1.00 Per Bottle This metal pm > 2 Money et Guar 


antee, All ipped C. 0. D. N 
EVER STAY SOD LOOM, for Aluminum 2.75 Per Pound qrdere chipped fess than two hy. 


Welding and Cutting Av- EVER STAY SALES COMPANY ee 


SSL 


| eee a ee 
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, 1601 Jackson Street, OMAHA, NEBRASKA wanted in every city. 
: saa ee 
id their electrical, constructional and metallurgical features and : ; 
principles involved.—Published by D. Van Norstrand Co., } 
York. : : 
é 
. = ALUMINUM AND ITS ALLOYS, by C. Grard. Translate: ; 


Cc. M. Phillips and H. W. L. Phillips—Aluminum is treated f 

















We Manufacture: the point of view of production and properties. The proper: 
‘ ¢ of aluminum are divided into three classes, i. e. physical, chen 
A. C. & D.C. Welding Sets and mechanical. Under the subject of alloys is included | 
} Also Weldtrodes for alloys for casting, light alloys of great strength and heavy al 
. of great strength. Important statistics such as tensile stre: 
Mild Steel and elastic limit are expressed in both the English measure a: 
Bas High Carbon metric. The problem of welding aluminum is not discussed b 
4 one chapter is devoted to soldering this metal. In the treatm: 
{ Manganese of alloys, considerable space is devoted to the discussion of d 
; Cast I 
‘= ast iron aluminum.—Published by the D. Van Norstrand Company of > 
‘ . York City. 
y L. W. 110 V. WELDER Gives Machinable Weld P - 
a QUASI-ARC WELDTRODE CO., INC. win ; 
u Peekskill, New York ED BICYCLES MAKE A HIT 





(Continued from page 48) 
to the welding department where the assembling is do: 


* BOOK REVIEWS The door is right here, we might just as well step out a: 


ESTIMATING SHEET METAL WORK, by Adolph Hauck and see them welded too. This first fellow is just setting up 5 
Wm. Newbecker—This book tells how to figure the proper sizes frame so we'll watch him. See! That jig has a place fo: . 
of articles made of sheet metal, how to take off the material every part; they just slip right in and then they’re welded 
required from the plans of any sheet metal job and how to buy Wher teint. 1s; 'eai'ts de it’ lded. Th e 
material and cut it to advantage for different work. Methods erever a joint 18 oe ee its welded. ere is 1 
are given for figuring the actual overhead expense for any chance’ of the parts springing one way or another becaus 
department according to the kind of work handled. - gut 4 they are all held firmly in position as you can see. After th 
the special risks to be considered on making bids on sheet me : : iF 
wos, “ie aidéa the mubatied Gee menweting and inpetng @ welders finish their part, the frames have a few holes drille 
well as estimating various important sheet metal jobs. The ' them and then they are painted before being complete! 
volume is well illustrated and well indexed.—Published by the assembled. Notice the way this lad over here is welding up 


a) 


- 5) 
St faa ah 


eo 





h U. P. C. Company, New York City. these forks. The same procedure is used as with the frames 
& MODERN METHODS OF WELDING, by J. H. Davies—A well This “trussing” feature makes the form much stronger and 
Br arranged volume which presents a clear, understandable descrip- is patterned after the motorcycle style. This next welder is . 


tion of the principles involved in gas welding, thermit welding, : > . . 
arc welding and resistance welding together with considerable working on handle bars. Instead of using tubing for th te 

discussion of the materials and apparatus required in the various 5 1S Customary, we simply bend them out of rod stock an " 
processes, Chapters on the manufacture of oxygen, hydrogen, here they are welded to the shank of the fork.” 

earbide and acetylene, the manufacture of oxygen cylinders and 

the construction and operation of acetylene genertaors are included. There seemed to be nothing out of the ordinary in th: g 
Separate chapters are devoted to oxygen regulators and to the assembly of the other parts and the testing so we just ga\: r 
regulation of the use of acetylene generators. Such subjects as th h iad of O ‘ 

e cutting iron and steel, preparation of work for welding and the RGR G MUSTICS Manes, n our way back to the office, his 
| function of safety valves and the matallurgy of weldable metals highness, you couldn't help but see that I was impressed 
- are treated at length.—Published by the D. Van Nostrand Com- burst out enthusiastically, “Yes, sir! When they’re all dressed 


pany of New York City.—Price $6.00. up in that red paint it sure catches the eye of the kiddies and 


or ELECTRO-METALLURGY OF STEEL, by C. C. Gow—Although it appeals to the parents too, because of its low cost to start 
F evidentiy written for the benefit of the student of metallurgy with and the fact that the first : ” 
a and the particular steel maker, this book will give the welder e first cost is the last. 
at who wants to know more about the metals he is handling a lot of So here you are a 
‘a useful information on the characteristics of steel. Such subjects ours. It’ 4 : Ed, the story of the welded bikes ' 
as liquid steel refining, electro metallurgical methods of melting OUTS. ‘ts surely surprising to see how some of these pro: 
es and refining cold charges, liquid steel refining, ingot casting and Cts are being changed around to the use of gas welding, isn 
i — | a It — rr Pa, ye pred a it? It’s just getting the original notion and putting it into 
5 about steel that are wo wing. book, the lectro- ; . ' 
¥ thermic processes of steel making have been studied more, ePact, spbarentiz - Well, Butte will be my next stop eae 
especially in their relation to arc furnaces from which almost /'™ expecting mail from you there. Hope you won't disap 


" the entire output of electric steel is now being made. Little point me. 
» space has been devoted to the construction and operation of 
a induction furnaces although sufficient has been written to indicate So long for the present. Shep. 
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Electrod 
“RACO” and Welding Wires 


| | The chemical analyses of the Seven different “‘Raco” 
Wires are published in an interesting booklet, the 








Lh 


"7, 

















/ “RCO” MILD STEEL WELDING WIRES only one of its kind, which will be sent on request to 
: ELECTRIC | 1 . Ser 
= any user of welding wires—no charge. 
Te ss o* . . . . 
o- " Raco”™ Wires are sold under strict specification and 





Fom  REID-AVERY COMPANY are subject to rejection for any cause. 


ee Rail facilities directly into the plant and a 500,000 








bine Label pound stock, in 3-32 in., '% in., 5-32 in., 3-16 in. and 
Colored labels in this style V4 in. diameter make it generally possible to ship 
identify each different Kind orders of any size, the day they are received 
of RACO WIRE 


Samples for testing and new current prices furnished promptly. 


Reid-Avery Company 


Z2ist St. and Washington Ave. 
PHILADELPHIA, PA. 
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Superior Oxy-Acetylene Machine Company 


Mamsfocturers of 
Welding and Cutting Apparatus, Torches, Regulators, Gauges, Lead Burning and Carbon Burning Out- 
fits, Acetylene Generators. Welding Supplies of Every Description. 
No. 2 Superior Welding and Carbon burning outfit consists of: 
Superior Type ““B’’ Welding Torch, passed upon 





VFI ih ehh ttdbdddhdhd 























by 1 Length of 5-ply Oxygen Hose, 12% ft.............. 1.50 
the Underwriters. This Torch is oer Be - nickel- 1 Length of 5-ply Acetylene Hose, 12% ft 1.50 
plated, with metal handle, equipped with 7 two- Oe ED cc vdcconcs ec ccabdesésncuebeeee -20 
piece copper Welding Tips. No. 1 tip can be used 1 Pair Welding Goggles. .........cccesescccsees 50 
for Radiator Work. This Torch is a Non-Flash arr rr ee eee 1.00 
Torch and will not flash out under any ordinary TR nbiccicccccccccctesudaédund teesaenc eae 1.50 
GED 0b cainceve vcdees 0 cabevenieseyeonmeas $16.00 8 Cast Iron Rods 1 Pound Cast Iron Flux 
1 Carbon Removing Torch... ........scescesccceeces e 3 Brass 1 Pound Brass Flux 3.00 
5 alee: es Taathter, .....cccccckenne suaucevbanss 50 8 Aluminum Rods 1 Pound Aluminum Flux (== 
1 No. 30 Safety Front Oxygen Regulator with one 10 Steel Rods 
3,000- =. Gauge, registering cu. ft. and one 300-Ib. a ek O). C  e ere eerens 20 
Fe | SPE 24.00 Cutting Tip can be furnished for above Outfit to cut 
1 No. 38.  ansiune Regulator, equipped with one 300- steel up to 2 in. im thickmess.......+..sseseeees 5.00 
Ib. Gauge and one 50-Ib. Gauge.......sccceeses 18.00 Packed in carrying case, GXtr@.......0.cecseeceveees 3.00 
No, 2 Superior Welding and Carbon Repair all makes of equip t 
Burning "Outfit, equipped with double WRITE FOR MONTHLY PRICE SHEET AND CATALOG 
gauge regulators ........+++0++5- $69.20 


Agents wanted in unoccupied territory. 


No. J Suverior Welding and carbon = Syyperior Oxy-Acetylene Machine Co. 
gauge regulators .......-.....++- $49.10 Hamilton, Ohio, U. S. A. 


Specializing in the United States 

manufacture of all 

pail cdiliee to Welding Co. 

the Oxy-Acetylen Minneapolis, 
oh ‘ gy as Minnesota 


SEND FOR CATALOG 
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Do you have any trouble 
Welding Aluminum? 


If you do— 


The Hoskins Aluminum ares and Soldering Outfit Hy 
t 


will solve this problem for you does not contain any 
patented solder nor secret process. 


Send for Our Cireular 


4035 W. Kinzie Street CHICAGO, ILLINO 














HOSKINS PROCESS DEVELOPMENT COMPANY | 
Is 


—— 
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THE BUCKEYE WELDING & SUPPLY CO. 


Crescent Welding Rod 
Welding—R EGO-cutting 
Equipment 
Welding Supplies Solder-Babbitt 
1544-52 W. 6th St. CLEVELAND, 0. 


Price List on Request 





NORTHEX Iron WELDING 
RODS 


Uniformly good quality in welding rods is essential to uni- 
formly good welding. 








Long experience and continual vigilance enable us to 
duce our hexagonal welding rods in uniformly high q ity. 


Large preduction minimizes our cost. 
Highest in Quality—Lowest in Price 


NORTH BUFFALO HARDWARE FOUNDRY 


745 Hertel Avenue Buffalo, N. Y. 
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CAST IRON RODS 


MADE FROM PIG IRON 
(NO SCRAP USED) 
Approximating 

3.00 %— in Silicon (Result: A soft weld) 


-60%—in Phosphorus (Result: Fluidity ) 
.02%—in Sulphur (Result: A clean weld) 


Our Rods the Best by Test. Also Rods, Wires a: 
Fluxes for Welding All Other Metals 


Prices on Application 


Bierman- Everett Foundry Co. 














133-153 So. 20th St., Irvington, N. J. 












LET’S GO as this “Welding Foreman” who severed his con: 
tions with a World Wide Concern to go into business on 
own personal financing and initiative. 


AND GO by choosing material best by test, the same as this we! 
Knowing success depended upon the reliability of material ar 
technique, experience demanded he specify “MOREY” 0, 
Acetylene Welding FLUXES. 


AND GO by making your services demand recognition as th: 
“Welding Foreman,” whose purchases for the past five yea 
were: 
1916, $270.09 1917, $403.30 1918, $558.88 1919, $487 
1920, $506.40 


AND GO SPECIFY—“MOREY FLUX” on all orders, where re 
liability dependability and quality | are the most valuable asse: 
to prosperity, as proven by a “Welding Foreman” with a 
reputation. 


MOREY FLUX & CHEMICAL CO. 
PARKESBURG, PENNSYLVANIA 


Established 1912 Incorporated 191 













Grind and Finish your welds with Strand 
Flexible Shaft Grinders. 


Made in several sizes. 
N. A. STRAND & CO. 


The Electrical Bldg., 625 W. Jackson Blvd. 
Chicago 




















WELDING ROD HOLDERS 


FOR THE OXYACETYLENE WELDER 
75 CENTS EACH, 3 FOR $2.00 
Dealers Price on Application 


C. SORENSEN Guie%esr i. iiners 







OXYGEN HYDROGEN 
SEAMLESS STEEL CYLINDERS 
I. C. C. SPECIFICATIONS 


WM. WHARTON JR. & CO., INC. 


30 Church Street NEW YORK CITY 














Ox Y ACETYLE 


NOUALITY 

} Ly - A new mixing principle, « reguiater thet eevurately cuntrols 
gases, the greatest working range ever covered by ONE torch 
—are exclusive IMPERIAL features. Write for catalog. 
imperial Brass Mfg. Co., 517 &. Racine Ave., Chieage 
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THE “ALTERNARC” 


Portable Cutting and Welding Machine 
“Carry It to the Work”’ 


‘THE maCTEe ARC CUTTING & WELDING CO. 
152-58 Jelliff Newark, N. J. 
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ACETYLENE FROM CAKES 


The newest source of acetylene supply—Carbic 
Cakes. 


Not an experiment. Hundreds of Carbic sener- 
ators using, Carbic are in daily use on all kinds of 
welding and cuttin, work. 


The use of Carbic permits an ease of handling, a 
convenience and a safety not otherwise obtainable. 


Acetylene from cakes costs but half as much as 
compressed acetylene and in addition there is no 
gas tank investment — a few drums of Carbic 
insures a large pas supply at a very smal] cost. 


You should know all the Carbic advantages. Our 


catalog gives them — write for your copy. 


Carte Bowe Pressure 100 Pound Drum 

ortable Generator Per é : ; 

Complete weight 200Ibs, _ C&™bic is carried in The Carbic line is complete, including gener- 
(charged ) stock in principal cities ators, torches, regulators and all other neces- 

Listed as Standard by for immediate shipment 


hice Uniaranicers sary apparatus and supplies. 
Laboratories 


Carbic Manufacturing, Company 


Duluth, Minnesota 


+g Sales Gat ) 
NEW YORK, 141 Centre Street CHICAGO, 565 W. Washington Street 
BOSTON, 27 School Street PHILADELPHIA, 18 South 7th Street 


Representatives and Stocks in all Principal Cities 


Carbic Cakes save money, time and patience, and yield a purer gas 
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No welding shop equipment is complete which does 


not provide for supplying the welder with all the 
available information about his work 


The Welding Encyclopedia 


is the one book which will keep the welder fully posted. 

It describes in detail the theory and practice of every 
welding process. 

It tells how to weld every weldable metal by each of 
the welding processes. 

It gives detailed instructions for handling the impor- 
tant welding jobs, such as boiler welding, sheet metal 
welding, etc. 





It tells how to prepare parts for welding. 
It tells how to install and care for welding equipment. 


It explains the meaning of all words and terms found 
in welding literature. 


It tells where to buy all standard makes of welding 
apparatus and supplies. 


The Last Word in Welding—Yours for $5.00 
The Welding Encyclopedia is America’s most complete and authorita- 


tive reference and instruction book on welding. It gives you a vast fund 
of expert knowledge on all forms of welding, conveniently arranged, fully 
illustrated by drawing and photographs and written in language you can 
understand. It has the approval of the leading manufacturers in the 
trade. It is a book you should have in your shop library. Have you or- 
dered your copy? 





CONTENTS 

1. Illustrated encyclopedia covering all words, 7. Boiler Welding.—An important subject for 
terms, and trade names used in welding. the welder to study. 

2. Oxy-Acetylene Welding—Aluminum, Steel, 8. Heat Treatment of Steels. 
Cast Iron, Copper, Brass, Bronze. (Full instruc- 9. Rules and Regulations.—What can be welded 326 Pages 
tions for welding each of these metals.) and what cannot be welded. Rules also govern the Ml 

3. Electric Arc Welding.—Two illustrated chap- installation and operation of equipment. 375 Illustrations 
ters on this process. 10. Charts and Tables.—A fund of welding infor- r 

4. Electric Resistance Welding.—Includes Butt mation at a glance. Includes color chart showing Bound In Cloth 
Welding, Line Welding, Percussion Welding and colors at various temperatures. a 
Spot Welding. 11. Condensed Catalogs.—Up to date information Price $5.00 

5. Thermit Welding.—The most complete trea- about the leading makes of welding apparatus and 
tise on this process ever published. supplies. The Buyers’ Index is a convenient and 


6. Use and Misuse of Oxy-Acetylene Equipment. reliable guide to the man who purchases or recom- 
—Tells how to get the best results from apparatus mends welding apparatus. 
and how to avoid costly accidents. 


4-16 Today 
The Welding Engineer Publishing Co. 
608 S. Dearborn St., Chicago, Ill. 
Gentlemen: 


Please send me a copy of The Welding Encyclopedia, for which find 
enclosed five dollars. | understand that | may keep it for five days for exam- 
ination and if it is not satisfactory | may return it and you will refund the 
purchase price. 


| Order with this cou- 
| pon enclosing check 

or money order for 
| five dollars. If, after 
| keeping the book 

five days for exami- 
nation, you are not 
) satishied with it, you 























may return it at our 
Ru expense and the pur- 
OPE annnnreonnencscnnctnnnennnentnenantrnnenenseetnsranntenarenasetereduantwemnivesnnieansenveccnserneeenneecaee ts chase price will be 
promptly refunded. 
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